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PROF. ROENTGEN’S DISCOVERY. 


The now famous Roentgen’s disgovery has been still 
further described, the accounts have assumed bet- 
ter shape, and his experiments have been repeated in 
this country by some of our leading physicists, It 
was on January 4, at the celebration of the semi- 
centennial of the founding of the Berlin Physical 
Society, ttiat Prof. Roentgen described his discovery, 
which had been accomplished only a few days be- 
fore, detailing his results and presenting proofs of 
his photographs. The paper covered substantially 
the ground gone over by us in our last issue. The rays 
emanating from the cathode of a Crookes tube were 
used, and in their new role were named ‘*X Strah- 
len,” or ‘‘X rays.” Prof. Roentgen advanced the 
theory that the rays are due to the propagation of 
longitudinal ether waves, analogous in type to sound 
waves, only differing in their medium or material. 

Prof. Philip Lenard, of the University of Bonn, had 
published two papers in Wiedemann’s Annalen, one in 
January, 1894, and one in October, 1895, showing how 
the cathode rays could readily pass through alumi- 
num. While the course of the rays passing through 
aluminum was investigated by him, principally with 
the aid of fluorescence, he used also sensitized photo- 
graphic plates. He obtained results closely approxi- 
mating those of Prof. Roentgen. 

Prof. A. W. Wright, of Yale University, occupying 
the chair of experimental physics and director of the 
Sloan Physical Laboratory, tried the cathode ray 
photography with much success. He got prints of 
| varios objects through opaque screens. One point 
brought out is, that while it is distinctly shadow pho 
tography, itis so with a difference—it is not merely 
silhouettes that are imprinted. The effect of the rays 
upon the photographic plate varies with the nature 
and thickness of the object through which they pass, 
‘so that some representation of its contour and inner 
structure can be obtained. 

One of Prof., Roentgen’s exhibits was the photo- 
graph of the skeleton of a hand taken from the living 
hand, the point being that the bones produced a den- 
ser ‘‘shadow” than did the flesh. This differential 
action has enabled an aluminum medal to give an 
An attempt 


is said, less favorably than with Prof. Roentgen. 
Prof. Wright’s other results were most satisfactory. 
He found that glass was more opaque to these rays 


Bicycies, new army*. Plants, taking impres: 8 ba 2 i ; he 
aa and publications, new...... 7 Pompeil. discoveries ene # 1 + : a ssi eugertie _ oes Hiatt a) trans 
ooks, care 0: iced ropelling mecbanism, omp- H is 1 
Caicic carbide as a motor fuel.... 90 SOT’S*. 2.2... .e cece eerece ener eee 4 parent than o ee. a ia Dae ars NEES 
Chemical Society, the American. 8} | Psychophotography.............. 8 | very interesting and quite numerous. 
Drawbridge, Harlem River*...... 81) Railway improvement, New Yor! z . ‘ ; é 
Eggs, stale, poisonous 91 CHY# civ sscessundgectees s1| At Harvard University, Prof. Trowbridge, di- 
‘ypt’s history from its plants... 91 | Railway train detentions.. C74 ; 
Hlectrie igniters for gas engines.* 90 | Roentgen’s, Prof., discovery. @ rector of the Jefferson Physical Laboratory, also 
Electric lighting, dimirisbing Russia, South, discoveries in 89 . . . 
TISKB IN........ ee eceeececeeeeeee 88 | Shipping, world’s, 1895........ 8 | obtained cathode ray photagraphs. He is said to 
Sieigh, motor driven, wanted..... 90 


Steamship St. Paul, stranding of 


tHE she ece eee er asas geese wees OF 
Exposition at Montreal.. Tea leat smoking ? 86 
Gas engine igniters’*... Telephone cabinet ventilator*.... 89 
Gas pipes, freezing, prev Torpedo boat Ericsson...... . & 
Guns. the power of......... Treasure houses in New Yo. . 
Inventions, recently paten Tree, a California great*. . 89 
Kilauea in eruption......... Trolley road in Rome... 85 
Lighthouse, Cape Hatteras Typewriter inks eeeee 8T 
Light, Roentgen’s discovery Venezuela. American trade in... 86 
ADOUL....... ee eee e ee ee eee Wampum... ii... ee cece essen ee ene 91 
Locomotive building. 1895........+ Waterproofing brick and sand- 
Locomotive beadlight, a novel... BLONDE. ....... eee ee eee etenee eee ee 


TABLE OF CONTENTS OF 


SCIENTIFIC AMERICAN SUPPLEMENT 
No. 1049. 


for the Week Ending February 8, 1896. 


Price 10 cents. For sale by all newsdealar. 
PAGE 
{. ARCHITECTURE.-—Classic Architecture.—From the point of 
view of an arcbitect.—A discourse before Jobns Hopkins Univer- 
sity, at Baltimore, Md.-By HENRY VAN BRUNT.—A Very ex- 
baustive review of the architectural genius of the Greeks.—First 
installment of this important lecture.... ........-.csceeeeeeeeeersene 1 
If. CHEMISTRY.—Helium.—Note by the great pbysicist Lord Kel- 
vin on the new element.. aS ee | 


‘ Isolation of Argon........ siti Jy 6 as 

III. CLVLL. ENGLNEERING.—New pi ngines, er 

Water Works.—Compound condensing engines recently in- 

stalled in Colcbester, England.—Dimensions and performance.—1 

UN asbrAtlON 65 s.605 sé ce sewee rts avnenteadeaseh se vecsedesadtae Sere tscaavnnn 16768 
The Villa Mantle for Protecting River Banks.—An English con- 

tribution to the imvrovement of river navigation. illustrations. 16768 
Water Motors and their Power.—By G. D. H18cOX,M.&.—A prac- 
tical and vatuable paper on the subject of small water power for 
use by amateurs and machinists.—11 illustrations.................. 
LV. DRAWING.—Automatic Centering Compassez.—A useful instru- 
ment for mechanical draughtsmen and in mechanical construction 


and boiler making.—2 illustrations... ......... cee eee eee ee eet ees cee 1671 
V. ELECTRICITY.--The Are Light. —-Lecture I1.-By Professor SIL- 
VANUS P. THOMPSON.—The second of this most inportant series 
of lectures.—The optics of the arc, distribution of its light and 
distrioution curves.—9 illustrations 
VI. ENTOMOLOGY.—A New Cabbage Pest.—A cabbage maggot, a 
new and destructive insect, and bow it is to be coped with......... 
VIL GEOGRAPHY ANU EXPLORATION.—Torgbatten, Norway. 
—A curiosity on the coast of Norway.—An island pierced by a 
long tunnel.—Measurements and description.—2 illustrations, ..... 16762 


16764 
16774 


The Transvaal.—Full account of the history, geography, and 
resources of the Transvaal.—7 illustrations 1 
VIIT. MECHANICAL ENGINEERING.—Glass Water Gage Protec- 


tor.—Shield! of a glass water gage to protect tbe engineer from 
injury in case of breakage.—1 illustration......... 00.00. .ceeeceeeees 16169 
IX. MEDICINE AND SU2GERY.--Sferilizable  Hypodermic 


Syringe.—A syringe easily sterilized. — 
vice in Madagascar.—l ilustration.... 
The Oyster Shuckers’ Hye Disease. . wares 
X. MISCELLANEOUS.—Cuba.—An Expl iz on Zaza 
Railroad.—An incident of the war in Gese.—The use of a pilot 

engine to test the safety of the way.—l iNnatagtion........ ....... - 16768 
The War in Cuba.—Notes on the Cuban war.—A cyriousinetance 
of tree growth.—Vegetable growth raising a heavy plece of ma- 
chinery.—1 illustration ........... cece cece cee eee eeee cece ee eeeeeeees 

XI. NAVAL ENGINEERING.—Quick Shipbuilding. ....0 2.0.0.0... 
The Performance of Ocean Steamships.—A valuable resume of 

the history of steam navigation in regard to fuel consumption 
and speed and general results obtained....... .......... cece cee eee 1 
XIL. O NANCKH.—The Colt Automatic Gun.—A repeating machine 
gun of great power, rapidity of fire, and of sustained action.—3 
MUBEFATIONS os sce sigs tev ctencee iss Was enteca Sess, verssuunet scomieenaee 
XIII. PALEONTOLOGY. —Dr. Dubois’ * Missing Link.” —A_descrip- 
tion of the recently found Java fossil of a new variety of ape... . 
XIV. PHOTOGRAPHY.- Bniliant Finder for Hand Cameras.—A 
finder of improved construction, giviig a brilliant image.—-1 illus- 1 

CRROL OD oie ose ois 06 c's basis ee ogitieee: ales heise oo niere Siaie'a Gig orp ta Span oe Bese 

XV. PHYSICS.—Optical Illusions.—Two new, simple, and effective 
optical illusions described and illustrated.—2 illustrations. ... . 16773 
XVI. TECHNOLOG Y.—An Incandescent Alcohol Lamp.—A ver 
teresting example of the production of a high power light.—1 il- 
ustration 


Trench ser- 


ne med in the 


16770 
16762 


7 ‘eurves of dimension drawn. 


[have used an exceedingly powerful excitation, enough 
to give a six inch spark through air; probably a 
lessef power would answer. 

The effects of the rew discovery upon medicine and 
lsurgery in the diagnosing of disease have been much 
‘insisted on, and a recent dispatch from Vienna states 
that Dr. Neusser, of the Vienna University, has suc 
ceeded in detecting calcareous deposits in the internal 
organs of a patient by the cathode rays. 

The rays have been proved incapable of refraction 
or polarization, and their nature and constitution af- 
ford a most difficult problem to deal with—one whose 
solution may greatly modify our views of radiant 
entrgy and of the luminiferous ether, and hence of 
' cosmic questions-of the utmost magnitude. 


> + 2+ ____ 
THE PROPORTIONS OF HIGH SPEED EQWGINES. 


At the meeting of the American Society of Mechani- 
cal Engineers held in New York during December, 
1895, a valuable paper on the above subject ‘was read 
'by Mr. John H. Barr, of Ithaca, N. Y. The experi- 
;} mental work of which the paper treats, we are told, 
was carried out by Messrs. F. F. Gaines and H. E. Wil- 
liams, as the basis of a thesis presented. upon gradua- 
tion at Sibley College, Cornell University. 

To secure the data upon which to make the examina- 
_ tion, a printed circular was forwarded to the principal 
‘ wakers of high speed engines, with the result that the 
available data covered about 7 engines by a dozen dif- 


a ferent builders ; the sizes ranging from 25 to 225 rated 


horse power. 

In the subjoined formulas the following notation is 
used : 

D = diameter of piston: A = atea of piston; L = 
length of stroke; S = steam pressure, taken at 100 
pounds per square inch above exhaust, as a standard 
pressure ; H P = rated horse powers N = revolutions 
perminute; © = aconstant. Alldimensions are given 


9 | in inches. 


In carrying out the investigation, the various dimen- 
sions received from the makers for any one given part 
‘of an engine were plotted on cross section paper and 
A line representing the 
mean and two lines representing the extremes of 
these observations were established. ‘‘From the 
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| resulting values for the constant C give the following 
formulas; 


Crank Shaft.—d = diameter of shaft. 
d=756 /HP+N 
(the value of C ranging between 8°76 and 5°98) 


where 7°56 is the mean value of constant. The dia- 
gram gave a maximum of 8°76 and a minimum of 5°98 
as the value of C. 

Example: If a high speed engine develops 100 horse 
power at 250 revolutions per minute, we get by using 
mean value of C: 

d (dia. of crankshaft) = 7°56 nf 100 + 250 = 5°57 inches, 


Piston Rod.— 
d=C04/D LL? 
= 0145,/ D L 
C = 0'145 mean value. 
= 0°177 max. ee 
= 0°119 min. 
Connecting Rods.—In designing these they are cal- 
culated as long struts; and then an allowance is made 
for the flexure stresses due to inertia. The mean con- 
stant resulting from this examination is 0:0545, which 
gives as formula for breadth of rod (b) 
b = 0:0545 4/ DL! 
L' being the length of rod. The height will be made 
twice the breadth, plus an excess to provide for stresses 
due to inertia. 
The investigation for this ratio of height to breadth 
of rod gave the mean value h = 2°%8b. 
Main Journals.—For the projected area of each 
main bearing, the formula is 


dl =C A (d being diameter; 1, length of journal) 
C ranges from 0°367 to 0°739, the mean being 0°489, 
then d1 = 0489 A. 

Crank Pin.—Working upon the formula 
HP 


1 = C — the constant was found to vary between 
L 


0'192 and 0-417. The mean value gave the following 


equation: 
HP 
1= 0°333 (=) + 2°2 inches, 


In noting that these expressions vary in form from 
the fundamental formula, the author explains that 
“the two extreme lines of the diagram have been 
determined upon the proportions of only two mak- 
ers.” The diagram shows a wide variety of practice. 

For projected area.of.crank pin, d] = 0°22 A. 

Face of Piston.—The ratio of diameter to face of 
piston shows a wide variation. 

f (width of face) = 0437 D mean. 
= 0300 D minimum. 
= 0°650 D maximum. 

Crosshead Pin. —The projected area of crosshead 
pin: 


“ 


di] = 0105 A mean. 
= 0.066 A minimum. 
= 0346 A maximum. 


The mean length of crosshead pin is 1 = 1°88 d. 
Fly Wheel.—The weight of the rim is found from 


HP 
the formula W = aren (in which D, equals diameter 


D?N 


of wheel in inches). 
The investigation gave 


W (weight of rim) = 833,000,000 


HP 
D°N? 
HP 
D°N? 
HP 


D*N? 


for the meaa 


for the minimum 


= 341,000,000 


= 2,780, 000,000 


for the maximum 


The average linear velocity of the rim of wheels was 
found to be 4,200 feet per minute. 
Weight of Reciprocating Parta.—For smoothness of 


D? 
running, the weight (W) should be proportional — 
- LN 
The result obtained was W = 1,850,000 
LN? 


Weight of Entire Engine per Horse Power.—The av- 
erage weight of high speed engines per horse power 
(W) is given by formula W = 117 (HP) — 820 pounds. 

The value of, and the necessity for, such an investi- 
gation as this is proved by the wide divergence shown 
by the various engines from the mean dimensions as 
ascertained. That two makersof high speed engines 
of the same H.P. should use two fly wheels with a dif- 
ference in the weight of rim of 1 to 8 (see above) is one 
of those anomalies that are continually to be met with 
when designing is carried out on the ‘rule of thumb” 


basis. 
8 


ANTWERP is becoming a rival of London for the 
ivory trade of the world. A report from the British 
consul general at Antwerp shows the large extent to 
which ivory is brought to Belgium from the Congo. 


1eve9 equations of these lines formulas are derived which ; The ivory industry has of late sprung into new life 
ism Tepresent the average and extremes of practice.” The at Antwerp. 
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World’s Shipping in 1895. 

The annual summary of shipbuilding prepared by 
Lloyd’s Register of British and Foreign Shipbuilding 
has just been issued. It shows, says the New York 
Sun, that the total output of the world in 1895, not in- 
cluding warships, was about 1,218,000 tons, 104,000 of 
that being about the total sail tonnage for the year. 
As far as has been officially recorded, the amount of 
sea going tonnage totally lost in the twelve months 
was 700,000 tons, 290,000 steam and 410,000 sail. 

From these figures it can be seen that the world’s 
sailing tonnage has been reduced 306,000 tons during 
the year, and the steam tonnage has increased about 
824,000 tons. 

Of the new tonnage launched, England has acquired 
62°5 per cent. There were launched in England last 
year 579 vessels, a total of 950,967 tons. Of that num- 
ber 526 were steam and 53 sailing vessels. In the same 
period fifty-nine warships were launched in England. 
including the output from both government and pri- 
vate yards. The total output for the year from British 
shipyards is about 95,000 tons less than for 1894, but 
the proportion of steam tonnage to sail has materially 
increased. 

In 1892 sailing tonnage formed about 24 per cent of 
the output; in 1895 it formed about 5 per cent. These 
com parisons show the remarkable decline in the sailing 
tonnage of the world. 

The suinmary also says that 98 per cent of the steam 
tonnage and 97 per cent of the sailing tonnage was 
built of steel. The largest steamers launched in the 
year were the Georgic, 10,077 tons; Victorian, 8.767 
tons; and Armenian, 8,765 tons. The largest sailing 
vessel was the Iranian, 2,958 gross tonnage. 

The table which follows shows the number of vessels, 
merchant and warships, and their tonnage, built in the 
United States and other countries ou‘side of England. 
it includes everv vessel above 100 tons. and is consid- 
ered the most complete record ever compiled. It is as 
follows: 


Total merchant and 
warships built in 
each 


Warships. country. 
Countries. No. Tone dis. No. Tea, 
United States,............. 3 12,084 64 96,911 
Austria-Hungary.......... 2 11,100 12 18,471 
Belginm........0e--seeees - _ 1 1,270 
British colonies............ - _ 30 10,381 
Denmark...../..........++6 - _ 14 10,982 
France. . oo5 0 eens dasece ss v 42,071 3 70,922 
Germany ............. «2. 3 6,340 v6) 94,126 
2 1,155 Pra 9,447 
ue ® 18,340 Rr 18,943 
.1 2,800 4 5,096 
_ 21 12,873 
2,774 12 5,669 
Spain ....... cc cee eee ween 1 9,000 2 9,910 
Sweden................085 - _ 13 2,%67 
Total ... oe) 100,614 824 367,807 


While the total output from American shipyards 
for the yearis placed at 96,411 tons, the output from 
yards in the United Kingdom was about 950,000 tons. 
About 20 per cent of the vessels launched in England 
were for foreign countries, and of the vessels built 60 
per cent were launched in the Greenock district. It is 
estimated that England sold 386,000 tons to foreign 
owners, and of this amount more than one-fourth 
went under the Japanese flag, which shows how the 
Japs are building up their naval and merchant 
marine. 

The records shows that the largest vessels launched 
outside of England were the German bark Potosi, 
4,027 tons, and the French bark Wulfrau Puget, 3,062 
tons. These vessels were built under the supervision 
of Lloyd’s Register. 

—_—_____+0+ 2 _____ 
Torpedo Boat Ericsson, 

Secretary Herbert recently decided that he would 
direct the preliminary acceptance of the torpedo boat 
Ericsson, subject to another dock trial, the sum of 
$16,000 to be deducted, however, from the contract 
price, for failure to complete the vessel within the re- 
quired time. The Ericsson is now at New London, 
Connecticut, and the trial will take place there. It is 
not unlikely that, owing to the unfortunate accidents 
which caused the delay in completion, Congress will 
authorize the remission of the $16,000. 

The Ericsson has had a number of trying experiences. 
Accidents to her machinery caused great delay, and 
on her last attempt at an official trial several men were 
killed by an explosion and the trial was abandoned. 
The department is now satisfied that the machinery of 
the little vessel isin perfect order, and that she can 
make twenty-five knots aw hour, which is a half knot 
more than required by the contract. The Ericsson 
was built by the Iowa Iron Works, Dabuque, Iowa. 

— 
Kilauea Volcano in Eruption, 

After thirteen months of quiescence an eruption of 
this voleano commenced on January 3, the liquid lava 
rising the next day to the top of the wide shaft at the 
bottom of the pit and forming a burning lake 200 feet 
long by 150 feet wide. The upper rim of the pit is more 
than 450 feet higher, and the surface of the burning 
lake, should it reach the top, will then be much 
greater. 


Various Mile Records. 

A mile is not a thing requiring such an extraordl- 
nary time to cover, provided the coverer of it is pro- 
perly equipped with a sufficiency of speed-producing 
powers. Below is given a partial list of some exceed- 
ingly speedy milers and their performances, and some 
slow but sure travelers as well; 

Light—0:000005102 of a second, or 196,000 miles in 
one second. 

Electricity—0°00000347 of a second, or 288,000 miles 
per second. 

Earthquake—}s., as caleulated by delicate instru: 
ments, or around the world in 344 hours. 

Sound in Water—1s., or 4,900 feet in one second. 

Cannon Ball--1 6-10s., if it traveled at the muzzle 
velocity of 3,300 feet per second obtained by some 
guns. 

Sound in Air—5s., or 1,090 feet in one second. 

Birds—18s. It is said the frigate bird flies 200 
miles an hour; a mile in 24s. by the kestril, or sparrow- 
hawk, which is said to fly 150 miles an hour; in 1m. 
9s. by a pigeon, when flying 200 miles in an actual 
race; in 1m. 15s. by a pigeon when flying 400 miles 
in an actual race. 

Railway Train—32s., in May, 1893, the Empire State 
Express, of the New York Central and Hudson River 
Road, drawn by engine ‘‘999,” with Engineer Hogan, 
near Crittenden, N. Y., or a rate of 1121 milesin an 
hour. 

Duck—40s. or 90 miles an hour. 

Electric Railway—59s., on the Baltimore and Ohio 
Railway, at the Baltimore Tunnel in September, 1895. 

Ice Boat—1m., at Newburg Bay, Hudson River. 

Tandem Bicycle on Straightaway Road—1m. 17 1-5s., 
on December 16, 1895, on astraightaway road built for 
the purpose at Cheynne, Wyo., with a wind blowing 
30 miles an hour, by two riders, John Green and 
Charles 8S. Erswell. 

Bicycle Straightaway—1m. 
Cheyenne. 

Horse Running—1m. 35%s., by Salvator, at Mon- 
mouth Park, August 28, 1890. 

Bicycle on Track—1m. 40 3-5s., by P. J. Berlo, New 
Orleans, 

Dog.—im. 48 1-5s., if the greyhound coursed one 
imile, the usual distance of 200 yards having been run 
in 114s. 

Boat—1m. 45s., torpedo boat Sokol, made by Messrs. 
Yarrow, of England, for Russia, and which developed 
in October, 1895, a speed of 34 miles an hour. Steam- 
ship Lucania in 2m, 138 4-5s, 

Bicycle Quadruplet—im. 47 4-5s., on October 17, 1895, 
at Denver, Col, unpaced, flying start, Connibear, 
Dickson, Stone, and Swanbrough. 

Bicycle Tandem on Track—1m. 5234s., on October 27, 
1894, at Waltham, Mass, flying start, paced, Haggerty 
and Williams; on August 17, 1894, at Denver, Col., 
flying start, unpaced, Titus and Cabanne, in 1m. 553/s. 

Horse Pacing—2m. 1%s., by Robert J., at Terre 
Haute, Ind., on September 14, 1894, against time. 

Bicycle Triplet—2m. 14 5s., unpaced, standing start, 
Kennedy, Murphy and Saunders. 

Horse Trotting—2m. 334s., by Alix, at Galesburg, 
Tll., September 13, 1894. 

Horse Team Trotting—2m. 12¥%s., by Belle Hamlin 
and Honest George, driven by E. F. Geers, at Provi- 
dence, R. I., September 23, 1892. 

Man Skating—2m. 12 3-5s., by J. F. Donoghue. 

Horse Under Saddle—2m. 18s., by Johnson, pacing 
at Cleveland, O., August 3, 1883, against time; in 2m. 
1534s., by Great Eastern, trotting at Fleetwood Park, 
September 22, 1877. 

Crow—2m. 40s., or 25 miles an hour. 

Horseless|Carriage—4m., a carriage running 750 miles, 
from Paris to Bordeaux, in the international race of 
1895, or 15 miles an hour throughout. 

Man Running—4m. 1234s., professional, W. G. George; 
in 4m. 17 4-5s., amateur, T. P. Conneff. 

Man Rowing—5m, ts., by Ellis Ward, on the Savan- 
nah River, Florida, April 1, 1872. 

Man Walking—6m. 23s., professional, W. Perkins, of 
England; in 61n. 29 3-5s,, amateur, F. P. Murray, of the 
United States. 

Canoe—6m. 40s., July, 1894, by C. E. Archibald, at 
the fifteenth annual meet of the A. C. A., held at Cro- 
ton Point, L. I. 

Man Swimming—27m. 21 2-5s., J. H. Tyers, English- 
man; in 28m. 55 2-5s., G. Whitaker, American ; both 
amateurs; both with seven turns. 

Man in Tub—th. 10m., by Gus Frates, in Oregon, in 
1895, paddling in a tub 6 miles in 7 hours. 

As will be seen by a study of the above list, in the 
ease where figures are given of speed production 
wherein man is q factor, the bicycle is beaten only by 
the railway train, the electric railway, and the ice 
boat, and its nearest competitor is the running horse, 
and he is 18 seconds slower. Relatively, it seems as 
though it were impossible for the bicycle to attain a 
higher position in the speed world, 174g seconds sepa- 
rating it from its nearest leader, the ice boat, a lead 
which looks almost impossible to overcome, if the idea 
is accepted that anything in the speed line is a cycling 
impossibility.—The Wheel. 


25s.. John Green, 


© 1896 SCIENTIFIC AMERICAN, INC. 


Photography and Chronographic Measurements, 

The British Journal of Photography says: 

‘“A note on this subject, from a lecture by Mr. Fred- 
erick J. Smith, appears in a recent number of Nature. 
In order to avoid the error of ‘ time-lag,’ introduced by 
the use of magnetic and solenoidal arrangements, he 
has devised a method based entirely on the use of 
light. Two sources of light at a suitable distance 
apart throw two beams of light on to a sensitive plate, 
carried in the carriage of a tram chronograph. By 
means of lenses the beams of light are caused to form 
two sharp images.on the plate in a vertical line, one 
above the other, a tuning fork trace is also made on 
the plate; if the plate traverses when the beams of 
light are not interrupted, on development two black 
parallel lines appear on the plate; but if during the 
passage of the plate the beams of light are cut by any 
solid object which shuts off the light, then, on devel- 
opment, two gaps are seen to exist. The distance be- 
tween these markings, when interpreted in terms of 
the fork trace, gives the velocity of the object which 
cuts through the beam of light. 

“In another method, the projectile cut during its 
flight through two thin screens, placed in the paths of 
the beams, and so opened a passage for the light. Two 
parallel Jines are then formed on the plate, one longer 
than the other; the difference in their lengths duly 
interpreted gives the velocity of the projectile. This 
new mode of registering velocities would seem to be 
very valuable, as the most exact determination of the 
rapidity of the flight of projectiles at various stages is 
of great importance in artillery investigations.” 

—— + 8 
Diminution of Risks with Electric Lighting. 
The following suggestions are offered by the Ameri- 

can National Board of Fire Underwriters to people 
who are about to employ electric lighting: 

1. Have your wiring done by responsible parties, and 
make contract subject to underwriters’ rules. Cheap 
work and dangerous work usually go hand in hand. 

2. Switch bases and cut-out blocks should be non- 
combustible (procelain or glass). 

3. Incandescent lamps get hot; therefore all inflam- 
mable material should be kept away from them. Many 
fires have been caused by inflammable goods being 
placed in contact with incandescent lamp globes and 
sockets. 

4. The use of flexible cord should be restricted to 
straight pendent drops and should not be used in show 
windows. 

5. Wires should be supported on glass or porcelain, 
and never on wooded cleats; or else run in approved 
conduits. 

6. Wires should not approach each other nearer than 
8 inches in arc and 21¢ inches in incandescent lighting. 

%. Wires shouid not come into contact with metal 
pipes. 

8. Metal staples to fasten wires should not be used. 

9. Wires should not come into contact with other 
substances than their designed insulating supports. 

10. All joints and splices should be thoroughly sold- 
ered and carefully wrapped with tape. 

11. Wires should always be protected with tubes of 
glass or porcelain where passing through walls, parti- 
tions, timbers, etc. Soft rubber tubeis especially dan- 
gerous. 

12. All combination fixtures, such as gas fixtures and 
electric lamps attached, should have approved insulat- 
ing joints. The use of soft rubber or any material in 
such joints that will shrink or crack by variation of 
temperature is dangerous. 

13. Electric gas lighting and electric lights on the 


‘same fixture always increase the hazard of fire and 


should accordingly be avoided. 

14. An electric arc light gives off sparks and embers. 
All are lamps in vicinity of inflammable material 
should have wire nets surrounding the globe, and 
such spark arresters reaching from globe to body of 
lamp as will prevent the escape of sparks, melted cop- 
per and particles of carbon. 

15. Are light wires should never be concealed. 

16. Current from street railway wires should never 
be used for lighting or power in any building, as it is 
extremely dangerous. 

17. When possible, the current should be shut off 
by a switch where the wires enter the building when 
the lights or power are not in use. 

18. Remember that “resistance boxes,” “regulators,” 
*“*eontrollers, ‘‘rheostats,” ‘‘reducers” and all such 
things are sources of heat and should be treated like 
stoves. Any resistance introduced in an electric cir- 
euit transforms electric energy into heat. Electric 
heaters are constructed on this principle. Do not use 
wooden cases for these stoves, nor mount them on 


woodwork. 
en 


Locomotive Building, 1895. 

All of the thirteen locomotive building companies 
in the United States, except one, says the Railroad 
Gazette, turned out more locomotives in the past. than 
in the previous year, the total number having been 
1,109, as against 695 in 1894, The freight cars built in 
1895 were 31,808, as compared with 17,029 in 1894 


84 


Scientific American. 


[FEBRUARY 8, 1896. 


AN IMPROVED PROPELLING MECHANISM. 


freely. From the bottom of the headlight two chains | Paul, the newest representative of the American Line, 


The accompanying illustrations represent improved | run to the ends of an arm which is conoected by a rod|has been nade known far and wide through the col- 


meaus for the propulsion of bicycles, 
pedes, and hand cars, showing also the position and 


appearance of the mechanism when 
bicycle and velocipede car. 


Thompson, of Jacksonville, Fla., 
of which the object is to increase 
the power of propulsion of either 
class of cars or bicycle, by utiliz- 
ing power generated through 
the instrumentality of a fly- 
wheel, and at the sametime pro- 
portionately lessen the muscular 
exertion on the part of the op- 
erator. The sectional view re- 
presents the mechanism and its 
working, the device being at- 
tached to the frame bar for use 
on either style of car, or to the 
tubular frame of the bicycle. 
The hubs of the cranks, secured 
tothe crank shaft, are journaled 
in ball bearings adjustable in 
hangers, and a large gear secured 
to the crank shaft meshes with 
the smaller gear of a compound gear 
revolving on ball bearings. The larger 
of the compound gears meshes with a 
small gear on the hub of the flywheel, 
revolving freely on ball bearings on 
the crank shaft. A sprocket wheel on 
the crank shaft connects in the usual 
way by an endless chain with a sprock- 
et on the driven wheel. 

By rotating the crank shaft, as in 
driving the ordinary bicycle, the gears 
are made to also revolve the flywheel, 
and power is thus accumulated. For 
hand cars, wotion is obtained by tne 
use of the ordinary lever and rods con- 
necting it with the cranks, which, by 
their simultaneous action, convert the 
reciprocal motion of the lever into 
the rotary motion of the cranks. The 
flywheel is made to revolve many 
times oftener than the crank shaft 
through the medium of the compound 
gears, and, when once the power is 
properly adjusted, it is a simple mat- 
ter to gear the speed of the bicycle to 
any pitch desired, and of either class 
of cars sufficiently to maintain the 
same upon the track with safety. At 
no period in the revolution of the 
cranks is there a diminution of power 
applied to the crank shaft through the 
lack of leverage force, as the increased 
momentum gained in the fly wheel de- 
velops power sufficient to eliminate 
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railway veloci-| that runs to the pilot wheels’ truck. When the pilot umns of the daily press. 


ws JE 


War 


BICYCLE WITH 


Ww — 


RAILWAY VELOCIPEDE WITH THOMPSON'S PROPELLING MECHANISM. 


Starting from Southampton, 


wheels strike a curve, the outside wheel forges slightly | England, on January 15, for America, the ship was 
adapted to the| ahead, and this moves the rod and chain enough to| making a fast passage across. 
The improvement forms| move the headlight so that the reflection is cast direct-| the Campania, of the Cunard Line, appeared on the 
the subject of a patent recently issued to James J.!ly ahead on the track. Out of the total of 1,650 rail- 


When partly across, 


scene, and for many hours the two ships were in com- 


pany with each other. The 
claim made for the St. Paul and 
for her sister ship, the St. Louis, 
is that they are remarkably fast 
in a seaway, it being generally 
conceded that the larger Cam- 
pania is faster in smooth water. 
For some reason both ships got 
far south of theirfreckoning, and 
approaching the American coast 
in a dense fog, headed straight 
for the New Jersey coast at 
Long Branch, fifteen or twenty 
miles south of their proper posi- 
tion. The lead was kept roing 
on both ships, but in spite of 
the frequent soundings, the St. 
Paul, at 1:47 A. M., January 25, 
ran aground on the beach at 
Long Branch, near the Iron 
Pier, while the Campania, some 
three miles to the south, barely es- 
caped a like fate. 

The wreckers were at once notified 
of the disaster and have made strenu- 
ous efforts to pull the ship off, but the 
want of sufficiently high tide has mili- 
tated against their efforts. 

We present our readers with a view 
of the stranded ship. as she lay al- 
most broadside on tothe beach. Long 
Branch is one of the great summer 
resorts of New Yorkers and is within 
easy reach of the city. The trains 
running there have done aheavy busi- 
ness in the transportation to Long 
Branch of people desirous of seeing 
the stranded vessel. Thousands have 
gone there, and the place, ordinarily 
deserted at this season, has presented 
a scene of life and animation very 
foreign to the seashore in the month 
of January. 

A telephone station was established 
on the ship, so as to keep her in con- 
stant communication with the outer 
world. As she lay on the beach, the 
wire of the telephone line, running 
from a pole on shore to the ship rail, 
has been her only connection with the 
land. It seemed a curious illustration 
of fin-de-siécle advancement, the es- 
tablishinent of a telephone station on 
a wrecked ship. There was no loss of 


the effects of lost motion and drives the cranks on{road accidents in 1895, about 875 were due to derail-| life or property. The ship struck so gently that the 


over dead centers, thus perpetuating the constant | ments, usually on curves. 
speed or progress of the car or bicycle, that would | certain percentage of these accidents could have been 
otherwise be retarded by sacrificing a sufficient amount | avoided by the use of an autoniatic headlight. 

of the speed power in rotating the cranks to the initial 


poiut of leverage. 


Velocipede and-hand cars equipped with this mech- 
anism are also provided with patent roller bearing 


axle boxes, in the cham- 
ber of which the wheel ” 
axle of the car is made ' 
to revolve freely with- 
out friction. One of 
our views is a repro- 
duction from a photo- 
graph taken of a veloci- 
pede car upon the track 
in actual service equip- 
ped with this mechan- 
ism, and another is a 
side view representing 
the mechanism in place 
on a bicycle. 

——————_> <> o———_ 

A Novel Headlight. 

An Englishman has 
invented an automatic 
headlight. In going 
around curves _head- 
lights on locomotives, 
being stationary, throw 
the light straight 
ahead, instead of 
throwing it so that it 
covers the track, where, 
of course, the light 
should be all the time. 
The automatic ‘head- 
light is suspended on 
two pivots, oneon top 
and one on the bottom, 
so that it can swing 


St. Paul. 
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THE STRANDING OF THE STEAMSHIP 8T. PAUL OF 
THE AMERICAN LINE. 
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THE STEAMBHIP 8ST. PAUL STRANDED OFF LONG BRANCH. 
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There is no doubt that a| passengers were not awakened. 

We have already fully described and illustrated the 
She appeared to be on her way to making 
some fine transatlantic records and may do so in the 
coming season. She is fitted throughout with the most 
elaborate improveinents for comfort and safety. Her 
The news of the stranding of the steamship St. ' staterooms in their arrangement and size area distinct 


advance on those of 
other ships. One excel- 
lent feature is the ar- 
rangement of rooms 
opening intoeach other, 
so that friends or mem- 
bers of the same party 
occupying rooms open- 
ing on adjoining cor- 
ridors can open the 
door between them and 
have thorough ventila- 
tion all day. 

Our illustrations show 
some of the most in- 
teresting features of a 
eabin on the Sr. Paul 
and St. Louis, the most 
novel being the air mat- 
tresses. If there is any 
place where a_ person 
requires every appli- 
ance for comfort it is in 
a ship’s stateroom, and 
in supplying their new 
vessels with air mat- 
tresses the American 
Line has made a distinet 
advance over the old 
time practices. Theair 
mattress presents the 
features of being always 
in condition, never 
wearing into hills and 
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hollows ; it is always cool and is the most cleanly type 
of bed that has ever been devised. All these qualities 
go to make it the acme of Juxury in the sleeping way. 
By inflating to different degrees of softness any one’s 
“ personal coefficient” is met. 

The mattress consists of a sack of air-tight rubber 
cloth with the back and front stayed together in a 
number of places corresponding to the tufting of ordi- 
nary mattresses. The outer covering is of strong cot- 
ton duck heavily coated with rubber and vulcanized. 
To inflate it a foot bellows is supplied. Our cut shows 
the operation of inflating as in progress in one of the 
American Line staterooms. The bellows is connected 
to the valve of the mattress by a long India rubber 
tube; afew strokes of the bellows inflates it, the tube 
fs removed, the valve screwed down, and the mat- 
tress is ready for use. It may not need another pump- 
ing for a year or more. Sometimes a mattress is 


pumped up hard, and the occupant lying on it has the 


One important feature about air mattresses is that 
they do not require making over. With hair mat- 
tresses this is a periodical necessity. For household 
use this feature is of value, and on ships using them 
by the hundred the stateroom stewards are saved much 
work by being exempted from the necessity of working 
over and beating into condition mattresses which get 
worn down and out of shape. 

——q@oGO6645-e-—-—-— 
Trolley Road in Rome. 

The new electric tramway which connects the main 
railway station of Rome with the center of the city is 
proving a great success as a means of rapid communi- 
cation between the high and the low parts of the city, 
although it has had many difficulties to contend with. 

The local authorities wisely refused to allow their 
principal streets to be desecrated by the poles and 
wires of an overhead system of traction; so the route 
chosen was very difficult, on account of the steep gradi- 
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going quickly down hill. The principle of it consists 
in short-circuiting the motors, which are then driven 
as dynamos by the momentum of the car, which is 
thus rapidly stopped. The cars weigh seven tons 
when empty, and when loaded their carrying capacity 
is stated as forty; but there are often more than fifty 
passengers on them. Their weight is about ten tons. 
They start every five minutes and take thirteen or 
fourteen minutes to perform the whole journey, the 
maximum speed allowed being nine miles an hour. 
The cars are well lit, and an elaborate system of elec- 
tric bells enables each passenger from his seat to com- 
municate with the motorman. 

The motors are worked by current brought from the 
Electric Lighting Company, who possess the famous 
Tivoli-Rome transmission plant. At Tivoli, on the 
slope of the Sabine Hills, the power developed in large 
turbines is converted into electric energy by alterna- 
tors, and is conveyed at high pressure by four cables 
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THE CABIN OF THE ST. PAUL—PERFECTION AIR MATTRE 


air withdrawn until the exact pressure ta suit his or]ents encountered in several places, as well as some 


her ideas is reached. 

For marine use the mattresses are fitted with life 
lines, a single mattress being a life preserver, capable 
of sustaining as many peopleas can find room to grasp 
the lines. The same company supplies a neck collar, 
which is simply sprung around the neck, and which 
makes drowning animpossibility for the wearer. This 
collar goes on without any tying, its elasticity holding 
it in place. 

One of our cuts shows this collar, and next to it 
mattresses designed for camp use, one with and one 
without a pillow attached. Other cuts show double 
mattresses and pillows, hassocks, chair seats, and 
cushions, and give an idea only of the variety of goods 
of this kind supplied by the Mechanical Manufactur- 
ing Company. Their address is 146 Franklin Street, 
Boston, Mass. One of their recent achievements is the 
providing of an entire church with air pew. cushions, 
making devotion in the old Puritan town more luxuri- 
ous than would ever have accorded with the ideas of 
the Pilgrim fathers, 


very sharp corners. It starts from the Piazza 8. Sil- 
vestro and goes up the Via di Capo le Case and then 
through the Ludovisian Quarter to the Piazza di Ter- 
mini. It consists of a double track nearly two miles 
long, and the general arrangements are the same as on 
the Havre tramways. Wheretelegraph and telephone 
wires cross the tramway, guard wires of steel are sus- 
pended to stop their fall and prevent them touching 
the trolley wire, if by any chance they broke. They 
are certainly not beautiful, but they are essential to 
the public safety. The trolley wire is supported by 
double bracket standards; where the track makes 
sharp bends cables attached to the walls are necessary 
to pull it out. into the required curve, the wire coincid- 
ing really with the sides of the inscribed polygon. In 
some places the incline is over eight per cent, so special 
brakes are necessary. Both hand and foot brakes are 
used, one acting on the wheels directly and the otber 
on the rails, 

In addition there is an electric emergency brake, 
which will stop the car in a few yards, even when 
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lacross the Campagna, a distance of eighteen miles, to 


a transformer bouse just outside the Porta Pia, where 
the pressure is reduced before it is distributed to vari- 
ous subcenters in the city. As the current is alter- 
nating, it is transformed into continuous by means of 
high speed dynamo motors. It'is then used to charge 
accumulators and give a constant 550 volt supply 
to the trolley wire. 

The General Electric Company, of the United States, 
did the overhead work and the equipment of the cars. 
—The Builder, London. 

rt 

EVERGREEN privet (Ligustrum ovalifolium) thrives 
in most climates. This is one of the plants so useful 
for making a rapid growing hedge, and for cover for 
game, as well as for ornament in the mixed shrubbery 
as bush plants. It has all but completely shut out the 
ordinary deciduous small-leaved forms, and to a cer 
tain extent, adds the Garden, the oblong evergreen 
forms. In some localities it loses its leaves only par- 
tially during winter. In ordinary winters it remains 
evergreen in most localities. 
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Seience Notes. 

Tea-Leaf Smoking.—According to Cassell’s Saturday 
Magazine, it has become a fashionable distraction in 
England to smoke green tea in the form of cigarettes. 
A large number of the adepts of this new pastime, says 
the English journal, are highly educated women. A 
physician who has had occasion to treat patients for 
extreme nervousness and insomnia due to this practice 
states that among them there is a well known female 
writer whose novels are widely read and who habitu- 
ally smokes from twenty to thirty tea cigarettes while 
working. 

‘“*Atthe home of a well known lady whom I am at- 
tending,” says he, ‘‘tea cigarettes are always passed 
around after dinner, and I know three celebrated act- 
resses who give tea smoking parties twice a week. A 
number of literary ladies at Kensington have formed 
a small club for the same purpose. One of my patients 
spends nearly two pounds a week tosatisfy her mania. 
This habit, moreover, is spreading to such an extent 
that certain tobacco dealers are now offering pack- 
ages of tea cigarettes to the public.” 

Psychophotography.—That real images of objects 
are formed upon the human retina and persist tempo- 
rarily seems to be proved by a series of experiments 
made by Mr. W. Ingles Rogers and described by him 
in the.Amateur Photographer for November 22, 1895. 
Mr. Rogers took a shilling and looked at it intently in 
ordinary daylight for fully a minute, ‘with the idea of 
fixing the image of it distinctly upon the retina. He 
then drew a yellow screen over the window of the 
room in which he sat, so as to exclude all actinic light, 
and, placing a photographic plate in a certain po- 
sition, fixed his eyes upon the center of it, at the same 
time allowing nothing but the image of the coin to 
occupy his mind. He remained looking at the plate 
for forty-three minutes and afterward developed it, 
with the result that an outline of the coin was 
clearly shown upon it. The second experiment, 
made in the presence of three trustworthy witnesses 
whose testimony accompanies Mr. Rogers’ communi- 
cation, was still more remarkable in its result. In this 
case a postage stamp was substituted for the shilling. 
This was gazed at in a strong light for one minute: 
It was then removed and a plate put in its place 
and looked at for.twenty. minutes. The resulting 
‘“psychogram,” which is reproduced in the Amateur 
Photographer, lacked detail, but sufficient was shown 
to prove that the picture of an object impressed upon 
the retina can send out vibrations that will result in 
the production of an image upon a sensitized plate. 

The Power of Guns.—One might be accused of ro- 
mancing were he to assert that a gun is of several mil- 
lion horse power, and yet nothing is more exact, as we 
shall demonstrate. The Italian 100 ton gun (model of 
1879), with a 550 pound charge of powder, throws a 
projectile weighing 2,020 pounds at an initial velocity 
of 1,715 feet per second. It communicates to it, there- 
fore, a live power or kinetic force of 92,597,000 foot 
pounds. The thrust exerted by the gases due to the 
ignition of the powder lasts less than a hundredth of a 
second. The result is that during the active period of 
the work of the powder in the gun, the mean power is 
greater than 87 willion foot pounds per hundredth of a 
second,{say 8,700 million foot pounds persecond. This 
represents a power of 12 million kilowatts or 17 mil- 
lion horse power. 

There is unfortunately another side to this picture. 
Although large guns are extraordinarily powerful, 
their active life is essentially ephemeral, since, after a 
hundred shots, they are generally out of service. They 
have then worked actively one second ! 

The same calculation applied to modern guns that 
throw 2,200 pound projectiles, and communicate 
thereto an initial velocity of 1,970 feet a second, demon- 
strates, further, that such guns, during less than a 
hundredth of a second each time, developa formidable 
power of 18,050,000,000 foot pounds per second, say 
24,000,000 horse power. 

Taking Impressions of Plants.—The following sim- 
ple method of taking impressions of plants is due to 
Mr. Bertot, of the French Academy of Sciences, A 
sheet of paper is first lightly oiled on one side, and 
then folded in four, so that the oil may filter through 
the pores, and the plant may not come into direct con- 
tact with the liquid. The plant is placed between the 
leaves of the second folding, and in this position is 
pressed, through other paper, all over with the hand, 
so as to cause a small quantity of oil to adhere to the 
surface. Thenjitis taken out and placed carefully 
upon white paper, another sheet is placed above (as 
two impressions can be taken out at once) and the 
plant is pressed as before. Upon now removing it, an 
invisible image remains on the paper. Over this is 
sprinkled powdered black lead, which causes the 
image to appear. With an assortment of pigments, 

the natural colors of plants may be reproduced. To 
obtain fixity, resin is mixed with the color in small 
quantity. The impression becomes fixed when itis 
exposed to a heat sufficient to melt the resin. 

Prevention of the Freezing of Gas Pipes.—It has 
been thought up to the present that the freezing of 
gas pipes in winter is due solely to the aqueous vapor 


carried along, and which, under the influence of the 
cold, is first condensed and then congealed, so as to 
obstruct the pipes. An attempt has been made to 
overcome this inconvenience-by drying the gas through 
the action of concentrated sulphuric acid. But dur- 
ing the course of last winter it was found that, despite 
such precaution, there occurred numerous cases of 
freezing that had to be attributed to the congelation 
of the benzole, It, therefore, became necessary to seek 
another process which should prove efficacious in both 
cases at once. A process of this kind, recently patented 
by the Deutsche Continental Gas Gesellschaft, of Des- 
sau, consists in injecting into the gas upon its exit 
from the gasometer a determinate quantity of vapor 
of aleohol. If, under the action of cold, the aqueous 
vapor and benzol condense, it will be the same with tne 
alcohol, the introduction of which into the mixture 
will lower the point of congelation, and hence prevent 
tbe obstruction of the conduits. 

The experiments made last winter demonstrated 
that the influence of the alcoholic vapor makes itself 
felt at a distance of two and a half miles from the 
gasometer. On the contrary, it disappears as soon as 
the gas passes through a wet meter. So the invent- 
ors advise the installation of a small injector along- 
side of the meter in factories, railway stations, etc., 
in order to permit of adding alcoholic vapor anew to 
the gas. The proportion of alcohol necessary is 5 
grammes of impure 95° alcohol to the cubic meter of 
gas. In extremely cold weather the proportion of al- 
cohol may be raised to 6 or? grammes. The addition 
of this small quantity of alcohol has no influence 
upon the calorific or illuminating power of the gas. 

e+ Oa 
AN IMPROVED BICYCLE LAMP BRACKET. 

The illustration represents a simple and durable 

lamp bracket patented 
| by James E. Bean, 
readily attached to and 
removed from a bicycle 
without disconnecting 
ithe lamp and _ the 
| bracket. The improve- 
ment is being intro- 
duced by United States 
Manufacturing Com- 
‘pany, Fond du Lac, 
\ Wis. In the illustra- 
tion, B represents the 
bracket, which is held 
in place by a strong 
spring catch at its lower 
end, but may be readily 
removed, leaving only 
the small clip, A, at- 
tached under theaxle nut. The catch is very strong, 
and may be made as tight as the user desires, so that 
it will never shake off or get loose. 

Cee ae a 
Treasure Houses in New York. 

“Tf the New York dry goods district should be de- 
stroyed to-night,” said a business man to a representa- 
tive of the Sun, ‘‘every great insurance company in 
the world would fail” Doubtless there is some exag- 
geration in such an opinion, but there are $900,000,000 
worth of insurable goods in the comparatively small 
down-town area known asthe dry goods district, to say 
nothing of buildings, furniture, and fixtures. London 
and perhaps Paris are the only other cities in the world 
that equal New York as treasure houses of manufac- 
tured goods. 

A single wholesale and retail house in the fashion- 
able shopping district of Broadway contains $11,000, 000 
worth of goods. Another house in Twenty-third Street 
contains $6,000,000 worth. There must he scores of busi- 
ness houses containing from $1,000,000 to $5,000,000 
worth of goods. The goods stored in three or four busi- 
ness districts would more than pay the national debt. 
The goods in the great clothing district run up into the 
hundreds of millions. The little jewelry district down- 
town is one of the richest urban areas in the world. 
Silverware, gold, and jewels valued at hundreds of 
millions are stored in the district centered about Union 
Square. The samples of a single hat house brought at 
auction in a recent year $70,000. Some of the most 
precious articles in proportion to bulk are stored in the 
drug and chemical and perfumery houses in the region 
south of Fulton Street and east of William. The book 
publishing district, now stringing itself along from As- 
tor Place to Twenty-fifth Street, is stocked with many 
million dollars’ worth of books. Single buildings with 
their contents and the land they occupy are worth 
more than the assessed value of many a rural county 
in this State. 

+ 8 i 
New York Section of the American Chemical 
Society. 

The regular monthly meeting of the Chemical So- 
ciety will be held on Friday, February 7, at 8:30 P. M., 
in the chemical lectufe room of the College of the City 
of New York. The usual informal dinner will precede 
the meeting and willbe at the Hotel Bartholdi, Broad- 
way and Twenty-third Street, at 6:30 o’clock. 


THE UNITED STATES DETACH- 
ABLE LAMP BRACKET. 
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American Trade in Venezuela. 


If any appreciable increase in the imports from the 
United States into Venezuela is perceptible, it is simply 
due to recent and better facilities for the distribution 
of merchandise, and is confined to such articles as 
heretofore imported—flour, lard, hams, kerosene, 
‘*blended” butter, lumber, some kinds of hardware, 
common glassware, etc.; but the essential feature of 
our trade—the general introduction of our manufac- 
tured goods—is still wanting. 

The stereotyped complaints about the independence 
of our manufacturers at first impels the belief that 
they do not want thi. Jatin-American trade, but I am 
beginning nodoubt the sincerity and validity of this 
criticism, invariably advanced by foreign merchants 
having their chief houses in Europe, and controlling 
nearly all branches of trade. If my suspicions are 
well founded, these statements are made to deceive 
the small native merchant and compel the purchase of 
such goods as ‘t tuay be to the interest of the foreigner 
to further, whica almost invariably means European. 
His present control of the market enables him to dic- 
tate both the place whence and the kind of goods he 
will import and sell, without regard to native taste, 
which, thus far, he has cultivated in one direction. 
Until some purely American houses are established in 
Venezuela, aided by a friendly native sympathy and 
sentiment, we cannot hope to make great inroads in 
the sale of manufactured goods. 

An important item of importation is fine table but- 
ter, which is now almost wholly supplied by Denmark, 
and costs, delivered at Hamburg, about 30 cents, put 
uv in tin cans of one-half pound and upward, her- 
metically sealed. I am convinced if some dairy near 
New York were to make an effort to secure part of this 
trade, it would prove successful and profitable. Ameri- 
can butter as at present packed—with no view to its 
preservation in this climate—is justly in bad odor. To 
obtain the trade of an article of such universal con- 
sumption, is at least a good subject for investigation. 

Until within three or four years, comparatively lit- 
tle cutlery was imported from the United States. Since 
then some improvement is visible, and it is within the 
power of our manufacturers to increase their sales in 
this line. 

The largest native dealer in cutlery and hardware 
showed me through his warehouse. explaining the 
needs of the trade and wherein Germans, English, and 
Americans excelled, and expressed an earnest desire to 
make closerconnections with American manufacturers, 
and his willingness to send them samples of various 
goods, believing that when once thoroughly acquainted 
with Venezuelan trade our people could obtain a greater 
share than they have at present secured. This opinion 
I fully share, 

In brief, we have made a beginning in the sale of 
knives, forks, hatchets, axes, hammers, and files (the 
latter preferred to all others), while crowbars, shovels, 
spades, hoes, scissors, etc., are almost exclusively pur- 
chased in England and Germany, in addition to 
everything bought in the United States. 

The machete, of which tens of thousands are sold 
annually, are all bought in England. The machete is 
simply a very large and broad knife, slightly varying 
in size, but usually about 18 to 22 inches long and 2 to 
3 inches broad, with which the Latin-American caunot 
dispense, and which he applies to more uses than one 
can conceive. 

VENEZUELAN MANUFACTURES. 

Venezuela is solely an agriculturalcountry. Its fac- 
tories are few, often of the crudest kind and devoted to 
the manufacture of the most pressing native wants, 
such as sole leather, soap, candles, matches, cigarettes, 
rum, native shoes (alpargatas), hats, and sugar. 

The manufacture of sole leather seems to have ac- 
quired an impetus and support, for which its large 
consumption and the high duty thereon seems respon- 
sible. . Puerto Cabello supports two tanneries, one 
electric, the other employing the usual improved 
methods. The output of the latter is about 27.800 
pounds per week, with the prospect of the plant being 
enlarged and the output increased. Frenchand Eng- 
lish machinery is employed. I am not aware of any 
tannery in the country manufacturing uppers. As 
Venezuela exports large quantities of goat and deer 
skins and hides, suitable for uppers, the suggestion is 
made that it might prove profitable if some large tan- 
nery in the United States would establish a branch in 
this country for this purpose, with American machin- 
ery and conducted on American principles. The duty 
on manufactured leather being $ per kilogramme (2°2 
pounds), and on the unmanufactured 50 cents per kilo- 
gramme, the poor people are practically debarred from 
its general use, and confine themselves, for ordinary 
wear, to the native alpargata, a modified scriptural 
sandal composed of a solid piece of sole leather, shaped 
for the foot, with a woven cotton upper, having an 
outlet for the big toe, a piece of similar material se- 
cured to the leather heel, and then passed over and 
fastened to the upper part of the heel of the foot. 

The importation of sugar being prohibited, all large 
cane plantations have their sugar mills, with more or 
less advanced processes for placing the product on the 
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market, but no refinery exists in Venezuela, and all 
sugar sold ranges from a very dark to a light brown. 

Soap is made from native cocoanut oil, and candles 
from stearin imported from Europe. Both industries 
are not only among the most profitable, but alsoof the 
greatest magnitude in Venezuela, the high duty giving 
them a monopoly in the common grade of these arti- 
cles. Fancy and fine perfumed soap is not manufac- 
tured. 

Rum and cigarettes are made from native products. 
Tobacco of excellent quality is grown and employedin 
the manufacture of the latter, together with consider- 
able Cuban tobacco. Both industries seem to have 
reached a profitable base. 

The alpargata (shoe) is manufactured, or rather put 
together, by numerous small factories, the woven cot- 
ton being usually purchased from the large factory in 
Valencia which makes a specialty of this article. 


TARIFF. 


The tariff of the country is divided into nine classes. 
Duty is charged on the gross weight. A package of 
merchandise containing any article belonging to a 
higher class pays duty on the whole as of that class. 


BANKING FACILITIES. 


The want of banking facilities is often keenly felt. 
The two banks of Caracas ard that of Maracaibo are 
the only institutions of the kind in the country, and 
with agencies limited as to the places and transactions, 
have, under prudent mauagement, proved very profit- 
able and beneficial to the business interests of the 
country. Thewantof such institutions in agricultural 
districts is generally recognized and deplored, and I 
can suggest no more profitable undertaking than one 
of this character, based on large capital and commer- 
cial standing. Large planters often require ready 
money to carry on their operations, and are compelled 
to resort either to the large merchant or usurer. In 
either case, he pays a rate of interest seldom less than | 
12 per cent, and not unusually 18 per cent per annum. 
If he deals with the former, he may be expected to 
purchase his supplies from him, paying a large profit 
on the sale. The planter’s paper and collateral are 
unquestioned. 

Often strangers with the best bills of credit find them- 
selves remote from these legitimate institutions and 
are forced to submit to such a rate of exchange as the 
merchant may exact. 

Attempts have, at various times, been made to obtain 
banking concessions, but always accompanied with 
such conditions as to make their denial necessary and 
imperative. 

American capital invested in banks would be as safe 
and secure as at home. An American bank and 
American business houses are the only factors that will 
loosen the grip of European exporters. 


FINANCE AND CURRENCY. 


All values in this country are based on gold—gold of 
all nations being current as a commodity. Silver of 
other countries is forbidden circulation, but that of 
Venezuela is on a parity with its gold and is accepted 
in payment of all dues, public and private, without 
loss. This is due to the fact that, at present, no silver 
is coined and never has been, in excess of the govern- 
ment’s ability to redeem it in gold. Itis generally un 
derstood that were this limit of ability passed, the 
same conditions would exist here that prevail in all 
other South American republics, namely, silver would 
be at a large discount, and the poorer classes would 
suffer in the payment of their dues. Venezuela is, 
therefore, proud of the standing its silver coin has 
among the nations of the world. 

The last Congress prohibited the emission of paper 
money by the government. The paper money in cir- 
culation is that of the banks at Caracas and Maracaibo, 
the only institutions authorized to issue paper money. 
For this money the government is in no wise respon- 
sible its acceptance not being compulsory, and it cir- 
culates only on the credit and integrity of the banks 
and in their own vicinity. Its issue is very limited. 


INLAND TRANSPORTATION. 


Until some few years ago, Venezuela was without a 
railroad. Now, not only are the ports of La Guayra 
and Puerto Cabello connected with Caracas by rail, 
but Barquisimeto and other places with the coast in 
like manner, while many railroad ‘‘ concessions” for 
the development of the remote interior seem to have 
acquired new life. If any of the many rumors are to 
be believed, Venezuela must soon enter upon a rapid 
development of its best, but heretofore neglected, ter- 
ritory. 

San Felipe will, at an early date, be connected with 
Puerto Cabello by a line of small steamers and a sub- 
stantial ‘‘tramway,” affording unprecedented facilities 
for exporting the products of that section of the coun- 
try and distributing the imports, with a certainty, 
safety, and rapidity heretofore unattained. 

The Yaracuy Navigation Company, chartered in the 
State of New Jersey, with its main business office in 
the city of New York, has secured eontrol of a Vene- 
zuelan concession to colonize and navigate the Yaracuy 
River, a waterway running through one of the richest 


forest, coffee, cocoa, and copper districts in the repub- 
lic. The mouth of the river is 12 miles from this port, 
and will be navigated for a distance of about 30 miles 
and then connected with San Felipe (the storehouse 
and distributing point of that district) by a substantial 
tramway of about 25 miles. Being the only distinctive 
American enterprise in this district, other than the 
electric plant, Iam happy to report thatI believe this 
is an actuality and not a syndicate myth. The com- 
pany has now three small steamers, with apparatus, 
at work clearing the river of obstructions. Itis backed 
by well known New York capitalists. 


MINERALS AND WOODS. 


Tradition is that many rich gold and silver mines, 
worked both by the old Indians and Spaniards, exist 
in this consular district, not over 50 miles from Puerto 
Cabello. Fine and valuable specimens of both metals 
are constantly found, but no systematic efforts have 
heretofore been made to explore the country. Within 
the past three months, some of the American capital- 
ists connected with the Yaracuy Navigation Company 
have sent outa numberof New York mining engineers, 
who are at present prospecting the country. As they 
have not yet returned and no reports have been re- 
ceived, Iam unable at this time to inform the depart- 
ment what success, if any, has attended their search. 

This section of the country is noted for its produc- 
tive copper mines. The Quebrada Company (English) 
Operating those at Aroa have recently shut down 
mines and smelter owing to the great depression in 
the copper market. The quality of the ore produced 
is equaled by few mines in the world. 

The Quebrada Railroad, built by the same company, 
for the purpose of transporting their product to the 
coast, is still in operation in conjunction with its leased 
lines—the Great Southwestern Railroad—connecting 
the large town of Barquisimeto with the coast of 
Tucacas (105 miles of road in all). 

Phosphates, almost pure, are found near the coast, 
not far from this port, and only await a higher mar- 
ket and capital to develop. 

The forests throughout the interior in this consular 
district consist mainly of hard, fancy cabinet woods, 
such as mahogany, ebony, lignum vite, cedar, green 
heart, etc., and will no doubt soon become an impor- 
tant item of export, in consequence of the operations 
of the Yaracuy Navigation Company. 


PUERTO CABELLO. 

The population of Puerto Cabello is now about 
12,000, but as this is the largest port of entry in the 
country, next to La Guayra, the magnitude of its 
business cannot be measured by its population. On 
the other hand, it is one of the most metropolitan 
towns in the country and is an attractive place, com- 
paratively speaking, containing four pretty parks and 
a theater, excellent water and waterworks, clean 
streets fora place without sewerage, pleasant dwell- 
ings, and handsome storehouses. Tracks are now 
being laid for a street tramway, with the object of 
transporting freight only from the warehouses of the 
merchants to the wharf, and not intended for passen- 
ger service. 

The heat here is greatly tempered by the pleasant 
sea breezes that prevail during the day and evening 
and the mountain breezes at night, making the 
mornings and nights pleasant as a general thing 
throughout the year. 

Puerto Cabello has the reputation of being an un- 
healthy place, and is so indicated in all encyclopedias. 
This possibly originated in an epidemic of yellow fever 
confined to some ships in the harbor about the year 
1876, during which most of the ships lost nearly all 
their crews, The fever did not, however, spread to 
the town, and was brought here by these ships. Since 
then no epidemic or even an approach to one has ap- 
peared, either in town or harbor, and the uncorrected 
statement does gross injustice to the town. My own 
residence here enables me to contradict this generally 
accepted foreign opinion. 


COST OF LIVING, WAGES, ETC. 
The poorer classes of Venezuelans live mainly on 
fish and fruits. The few articles of manufactured 


goods used by them are confined to the most pressing 
wants and of the commonest grades. 


Rent is exceedingly high. An ordinary pleasant 


dwelling costs from $60 to $80 per month, ard what is 
termed a handsome house rents for from $100 to $120 
per month. A house renting for $380 per month would 
be located in an undesirable, often in an unenviable, 
quarter of the town, and shabby both in exterior and 
interior appearance. The luxury our poor fenjoy in 
the way of small, neat, and cheap houses or apart- 
ments is unknown in this country. 

Table board, with which a foreigner must be content, 
and to which the better class native is accustomed, 
costs $35 (United States gold) per month. Flour that 
sells for $2.50 and $3 per barrel at home costs $10 to 
$11 gold at the ports and often twice as much and 
more in the interior towns. Eggs are 40 to 60 cents per 
dozen ; potatoes, 8 cents per pound; meat, 15 to 30 
cents per pound; sugar, 16 to 20 cents per pound; and 
all other imported and native products in proportion. 
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Though this is an agricultural country, the native 
seems devoted to raising coffee, cocoa, and like pro- 
ducts to the almost total neglect of good vegetables. 
Hence, we often see the peculiar spectacle of imported 
vegetables in a country that could with proper man- 
agement export them. 

Incandescent light is furnished at very cheap rates. 

SAMUEL PROSKAUER, Consul. 

Puerto Cabello, September, 1895. 

—_— 8 
Train Detentions. 

At the December meeting of the New York Rail- 
road Club the subject of the cause of train detentions 
was discussed. The discussion was opened by Mr, 
C. M. Mendenhall, of the Pennsylvania Railroad, who 
had compiled the following table : 


CAUSES OF PASSENGER TRAIN DETENTION. 


Arbitrary. 
89°S per Cent.....cccccccccsece ve ce Traffic, 
Operation. 
{ Hot journals. ... 33 per cent. 
Hot eccentrics... 3 ‘ 
Steam failures. . 24 re 
Broke failures..13 ‘ 
; | Tak 1g water... 5“ 
(Engines, 55 per cent. { Cou, ers, 
° Injectors, 5 ck 
Steam heat, 
Markers, 
19 : , Miscellaneous.. 17 * 
" r cen! wi] —_— 
Menteceresecteore 00 
| ( Hot journals.... 48 “ 
Brakes .. ..... 38 ae 
| Steam heat. ... 4 as 
Cars, 45 per cent....{ Parting... ..... 5 a 
| Miscellaneous . 5 * 
L 100 


This, it will be observed, refers to passenger trains 
only, and Mr. Mendenhall explained that it does not 
represent all causes of detention, although we suppose 
it represents all cases of which he had records avail- 
able. For example, under the head of Miscellaneous 
is a considerable group of detentions which could not 
well be classified, there being so few of them. He as- 
sumes one minute as the minimum delay; that is, he 
means by “late” within one minute of schedule time, 
and he believes that, if the records are carefully 
examined, it will be found that 34 percent of passenger 
trains will arrive late at their destination. This, of 
course, will vary in different months of the year. The 
passenger schedules are generally so slow that more or 
less time lost can be made up, more in summer and 
less in winter. He was not able to give the relative 
number of detentions under the headings Arbitrary, 
Traffic and Operation, but the total of these three 
classes he has found to be about 89°3 per cent of all 
detentions. This leaves 10°? per cent due to equip- 
ment, and of the equipment failures 55 per cent is due 
to engines and 45 per cent to cars. The further analy- 
sis of the causes is shown in the table.—Railroad Ga- 
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Typewriter Inks. 

Take petrolatum of high boiling point, melt it on a 
water bath or slow fire, and incorporate by constant 
stirring as much lampblack or powdered dropblack as 
it will take up without becoming granular. If the fat 
remains in excess, the print is liable to have a greasy 
outline; if the color is in excess, the print will not be 
clear. Remove the mixture from the fire, and while 
it is cooling mix equal parts of petroleum, benzine, 
and rectified oil of turpentine, in which dissolve the 
fatty ink, introduced in small portions by constant agi- 
tation. The volatile solvents should be in such quan- 
tity that the fluid ink is of the consistence of fresh 
oil paint. Apply the ink, after agitation, by means of 
a soft brush, and rub it well into the interstices of the 
ribbon with a toothbrush. Hardly any ink should re- 
main visible on the surface. For colored inks use 
Prussian blue, red lead, etc., and especially the ani- 
line colors. For black try the following : 


Aniline DlAGk..i.icas secs veaveaver ois vest secaesdee wen 4 02, 
PAGONON 00355 s'sd vied eieteiasie nea stis viele i dig bisitiacieeeeet, va stines « 15 fl. oz 
Glycerine....... .cscccccccccccccsccec cscs ccccee soocseces 15 fl. oz. 


Dissolve the aniline black in the alcohol, and add 
the glycerine. Ink as before. 


TYPEWRITER COPYING INK. 


Transparent SOaP...e....--sseceeccee seeeeeeerees waiiina ss loz. 

Glycerine 6. :i-225 sie e.aeicie vies sieb Sais. cascaeeieneige stie sees 4 fl. oz 
Water ien cies sec attecltitedcsietasasetesseceate seer tde ss 22 fl. oz 
AICONOD esi sticdecae es sedicsclds- wad Seshime rece seas ee eaces 9A fl. oz. 
Aniline dye...........ceecesecceeceeeee deg dhoee ness Sufficient. 


Dissolve the soap in the water and glycerine, with 
the aid of heat; dissolve the aniline in the alcohol, and 
mix the two solutions. If the ink is too soft, add 
more soap.—T. L. L. 

—>-+-O-— 
Gets a Medal for Speed. 

Engineer William Tunkey, who pulled the Lake 
Shore’s record-breaking train from Erie to Buffalo last 
October, has just been given an elaborate silver medal 
by W. K. Vanderbilt and W. Seward Webb. Mr. 
Tunkey’s ability as an engineer saved this trial of 
speed from being a failure, for when the train reached 
Erie it seemed irretrievably behind the scheduled time, 
and Mr. Tunkey’s quick work saved the day. The 
medal given to Mr. Tunkey is of solid silver, weighs 
searly two: pounds, and is a work of art. 
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THE HARLEM RIVER DRAWBRIDGE AND THE PARK | consist each of eight bars of steel 10 inches by 1% 


AVENUE IMPROVEMENT IN NEW YORE CITY. 


New York City possesses within its limits, on Man-|of nearly asquare foot of steel. 


representing the bridge, especially in the one showing 
inches, representing in the aggregate a cross section} the center bearing. 
One could easily go| can be seen. 


Of course, only the outer drum 
The drums are stayed together by six- 


hattan Island, a single large railroad station, known| through the whole structure and quote the dimen-|teen radial lattice struts, and the rollers, although 


as the Grand Central Depot. 


Harlem River to Forty-second Street, 
a distance of nearly five miles. This 
distance has fora long time been trav- 
ersed partly through cuts, partly 
through a tunnel and partly on a ma- 
sonry viaduct. The upper part of 
Park Avenue, from 106th Street to 
the river, which is really a continu- 
ation of Fourth Avenue, is now being 
improved by the removal of the via- 
duct and cuts, and the substitution 
therefor of an elevated steel struc- 
ture, on which four tracks will be car- 
ried. The effect of this will be to 
throw open the street below to the 
public, leaving a width of 140 feet un- 
obstructed except by the three rows 
of columns of the overhead structure. 
We have already illustrated the oper- 
ation of the construction of this ele- 
vated way, which is now rapidly ap- 
proaching completion. 

A high level bridge is now almost 
completed over theriver, which bridge 
is practically the largest railway 
drawbridge in the world and one of 
the very few four track structures in 
existence. Our illustrations show 
the present aspect of the improve- 
ments and of the bridge itself. 

The viaduct is a steel structure car- 
ried on three rows of columns, each 


row supporting a longitudinal plate girder 7 feet 2) is carried directly by the bottom chords, is of the same 
inches deep, 3% inch steel being used for the side and j solid floorsystem as that used in the elevated way, the 
#s for the center girders, the theory of construction | troughs being 18 inches deep. 
being, of course, that the center girder sustains dou- | rectly on this floor. 

The space be- 


ble the weight of the lateral ones. 


THE DRUMS ROLLERS AND GIRDERS UNDER DRAW SPAN’ HARLEM BRIDGE. 


Into this depot the cars | sions, but we are merely giving enough to afford an| journaled, so that they appear to be wheels, really act 
of practically three lines of railroad run down from the' idea of its great size. The floor of the bridge, which! as true rollers in the operation of the bridge. 


On top 
of the drums is a series of eight steel 
beams, parallel and of varying length, 
representing chords of the circle of 
the drum, and on these beams the 
dra.w span, when open, is carried, so 
that there are provided thirty-two 
bearing points on the two drums, for 
this set of girders and for the draw 
span. All this is clearly shown in 
the view of the bridge and in the 
smal! view of the bearing. The drums 
are 6 feet high. 

Merely to keep the bridge bearing in 
position, a center pivot casting is sup- 
plied, but the entire weight of the 
draw span, when open, comes upon 
the rollers. The center casting will 
have absolutely no work to do in car- 
rying weight. The bridge is turned 
by steam, the engine house being sit- 
uated above the tracks within the 
central tower of the structure. Here 
are installed two oscillating, double 
cylinder engines made by Edwards & 
Company, of New York. The cylin- 
ders are 10 inches in diameter anc have 
7V inches stroke. 

The weight of the draw span is 
only partly taken up by the central 
bearings when it is closed. For 
each end there are levers arranged 
somewhat like toggle joints, which 


are operated from the center tower by steam power. 
When closed the levers are drawn together so as to 
The rails are laid di-|take part of the weight of the ends, so that when 

the draw span is closed and the bridge.is ready for 
‘The draw span of the bridge is carried on two con-|the passage of trains the draw span acts partly as 


tween the girders is bridged over by New York Cen- | centric drums 4 feet apart, the outer one being 54 feet |two through trusses and partly as two cantilever 


tial solid floor system of cross trussing, which con-! in diameter, the inner one 46 feet in diameter. 


sists practically in a series of three-sided 
box girders covering the entire space, the 
longitudinal axis running across the struc- 
ture. These act at once as roof, floor, truss 
and sleepers, and on them the rails will be 
laid. Drainage and leader pipes carry off 
the water, so that the street beneath the 
elevated way will be practically roofed over. 
This portion of the work is supplied by the 
Elmira Bridge Company, of Elmira, New 
York. 

The small cut shows the full construction 
adopted onthe viaduct. The high level 
bridge is the most impressive part of the 
improvements, and has the following gen- 
eral dimensions and features: On the 
north there are two bridge spans, the one 
farthest north being 181 feet 414 inches and 
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THE CONSTRUCTION 


OF THE ELEVATED WAY. 


Under! arms. 


When the draw span is to be opened, the 


levers are moved so as to give 3 inches 
clearance for the ends of the bridge. This 
is not all that is needed. The ends of the 
rails have also to be swung upward to 
clear the alignment chairs used to secure a 
perfect joint for the passage of trains. 

The reverse of these operations is carried 
out when the span is closed. A masonry 
structure is shown at the end of the via- 
duct, where it meets the bridge. This rep- 
resents architecturally a stone abutment, 
but really it is of little utility, having 
been placed there almost entirely for archi- 
tectural reasons. 

The draw span rollers and approaches 
were built by the King Iron Bridge Man. 
ufacturing Company, of Cleveland and 
New York. Our thanks are due to 


the next 185 feet 414 inches, these trusses being re-|each of these drums is a circle of seventy-two cast| them for courtesies received in connection with 
spectively 26 feet 83% inches and 380 feet 1034 inches| steel rollers turned to a perfectly true conical align- | this article. 

high. The draw span, measured from center to cen-| ment, the outer rollers being 24 inches in diameter, 
ter, has a length of 389 feet, its length over all being | the inner ones 207% inches in diameter, and both being 


about 400 feet. 


Its breadth is 58 feet 6 inches from | 104g inches face. 


The entire weight of thedraw span 


+8 


Waterproofing Brick and Sandstone. 
A number of experiments were recently made to as- 


center to center of the outside trusses, being carried by | when open rests upon these 144 rollers. The outer circle | certain the length of time that brick and sandstone 
three trusses, one central and two lateral ones, the! of rollers can be seen very clearly in the different cuts ‘are rendered waterproof or protected by oil. The 


center one being the heaviest. 
These trusses provide two clear 
ways across the bridge, each 26 
feet wide, and in each of the track- 
ways are two tracks. At the cen- 
ter the draw span is 64 feet high 
and at the ends 25 feet, all meas- 
urements being taken from center 
to center. 

The 121 foot span weighs 475 
tons and the 185 foot span 850 tons, 
while the great draw span weighs 
2,500 tons. It is of the pinned truss 
construction, and some idea of its 
dimensions may be obtained from 
the fact that the principal top pin 
of the hip, next to the tower, is 11 
inches in diameter, while the bot- 
tom pin of the center truss next the 
tower is 12 inches in diameter. 
These pins are all steam forgings, 
turned up to shape. Other dimen- 
sions are worth citation. 

The bottom chord of the bridge, 
which chord has a double role to 
fill—acting at once as a truss mew- 
ber when the bridge is open and 
also as a girder between the succes- 
sive panel points, to support the 
weight of passing trains—is 498 
inches deep. The tension mem- 
bers, extending from the top of the 
tower to the hips of the girders, 


NEW ELEVATED ROADWAY ON PARK AVENUE AND PRESENT 
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TEMPORARY TRACK. 


three oils used were linseed oil, 
boiled linseed, and crude mineral 
oil. The amount of oil and water 
taken up by the sandstone was very 
much less than that absorbed by 
the brick, although the area of the 
sandstone cube was much greater. 
Equal amounts of the raw and 
boiled oil were absorbed. The 
mineral oil, however, was taken up 
in much greater quantities by both 
brick and sandstone. By the end 
of twelve months the- mineral oil 
evaporated from the bricks, but 
such was not the case when the 
other oils were used. After an ex- 
posure of four years the bricks 
practically retained all their oil, 
inasmuch as they had not lost any 
of their weight, and were also near- 
ly impervious to moisture. It was 
noticeable that the sandstone cubes 
treated with linseed oil returned to 
their original weights, but do not 
appear to have lost the beneficial 
effect of the oils, being also practi- 
eally waterproof.—Mining and Sci- 
entific Press. 


AS speaking tubes do not work on 
the English war ships owing to the 
rattling of the machinery, the Ad- 
miralty will try telephones. 


FEBRUARY 8, 1806.] 


Scientific American. 


89 


A Costly Patent. 

Oue of the Paige typesetting machine patents, re- 
cently issued, ‘‘ breaks the record ” in the history of the 
patent business for the great bulk and complexity of 
the patent itself and the intricacy of the machine it 
covers. It is said that over a million dollars was ex- 
pended on the machiue before the construction of the 
tirst one was completed. It has no less than 18,000 
separate parts, and does the setting, justifying, and dis- 
tributing of type in a way which would be satisfactory 
were it not for the cost and complexity of the machine. 
In the development of this invention Mark Twain is 
reported to have invested nearly $250,000. 

The first application filed for a patent on it contained 
204 sheets of drawings, having over 1,000 separate views. 
During the eight years the case was pending in the 
office before allowance, the number of sheets was re- 
duced to 168. When it isremembered that the majority 
of patents have only a single sheet of drawings, and 
that to require as many asten sheets is an exception. 
the magnitude of the invention can be understood. 
The fees charged by the Patent Office are uniform for 
all cases, no matter how complex or how simple—$15 
on filing the case and $20 additional on allowance of 
the patent. 

When this case was filed it was turned over to an ex- 
aminer who received a salary of $1,800, and he spent 
six weeks in studying the case before being able to 
take the first action. The entire specification was twice 
rewritten, each time by a different attorney. How 
much this cost the inventor is not known, butitis safe 
to say that the Patent Office lost heavily. It is esti- 
mated that it consumed about $1,000 worth of the time 
of the various Patent Office officials before maturing 
into a patent, and when issued the usual rulehad to 
be followed of preparing copies for sale at the regu- 
lation price. 

The large number of sheets of drawings had to be 
photo-lithographed and the entire body of the specifi- 
cations and claims set up in type, costing for the first 
edition, as estimated by the ordinary rules, a fewcents 
over $6 a copy. Tiese copies were sold to the public 
at the usual price until the first edition was exhausted, 
when the Patent Office stopped the issue. A great 
many people ordered copies of this patent out of curi- 
osity. 

——ccuuc“s-o ooo 
A TRANSPORTED CALIFORNIA “GREAT TREF.” 

The accompanying illustration shows the great tree 
General Noble (named after General Noble, late Sec- 
retary of the Interior) as it now stands in the mall 
at Washington, D. C., between the Agricultural De- 
partment building and the Smithsonian Institutio., 
which is shown in the distance. Among the multi. 


tudinous marvels of nature, none surpass in majesty, 


and grandeur the great trees of 
California ; no such trees are found 
in any other part of the world; 
they were first discovered in 1852 
by a hunter, Mr. A. T. Boyd, and 
at once attracted general atten- 


A VENTILATOR FOR TELEPHONE CABINETS. 
Telephone cabinets are so arranged as to smother 
sounds, as well asthose who remaininthem. In order 
that the conversation, which is to be carried on ina 
loud voice, ‘shall not be heard outside, no provision is 
made for the Jeast ventilation. It is well known how 
difficult: it sometimes is in Paris to obtain communi- 
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MENIER'S VENTILATOR FOR TELEPHONE CABINETS. 


cations, and itis a genuine punishment when it be- 
comes necessary to remain ten minutes in one of these 
silk padded boxes. 

We recognize the fact that the question is quite a 
delicate one ; for, on the one hand, although for many 


reasons it is necessary to assure the ventilation of. 


the cabinet, it is also indispensable to guarantee the 
secrets of conversation in an absolute manner, as it 
often has reference to important family or business 


-{matters in which those interested should alone take 


part. So we think it well to make known to those 
whom the question interests a simple and ingenious 
arrangement devised by Mr. H..Menier and applied 
for some months rast in his offices. 

In the top of the cabinet there is formed a wide 
aperture over which is placed a box open at the top 
and bottom. In the latter are arranged, one above 


tion, and attained_the widest celeb- 


rity. The genus, a species of red- 
wood (Sequoia gigantea), was 
named in honor of Sequoia (pro- 
nounced Sequoyal), a Cherokee 
Indian of mixed blood. This spe- 
cimen was 26 feet in diameter at 
base, 81 feet 6 inches in circumfer- 
ence and 300 feet in height, the 


the other, aseries of boards, of the same size as the 
box, resting upon ledges and covered with cloth. In 
the center of each of these there is a wide square 
aperture. Other and smaller boards, likewise covered 
with cloth, but supported by cords attached to the 
sides of the box, are interposed between the first. This 
obstructive arrangement gives the air a wide circula- 
tion, and, as proved by experience, completely annuls 
vibrations. In orderto assure himself of this latter 
condition, Mr. Menier installed one of these appara- 
tus over an aperture formed in a wall separating two 
rooms, and found that two persons standing at the 
distance of three feet on each side could not converse, 
even in a loud voice. 

This arrangement therefore completely solves, at 
slight expense, the double problem of ventilation and 
the smothering of sound. 

We are indebted to La Nature for the illustration 
and article. 

2+ 2+ __$___. 
Discoveries in South Russia. 

Our Odessa correspondent tells us that the curator 
of the St. Petersburg Imperial Archzological Com- 
mittee, Mr. Goshkevitch, has made some archzxologi- 
cal discoveries along the banks of the Dnieper (Borys- 
thenes) and the Bug (Hypanis). Opposite the village 
of Kisliakovka are the ruins of the ancient town of 
Olbia, described by Herodotus as surrounded by a wall 
with many towers, and distinguished for its extensive 
trade and its civilization. The ramparts and inner 
parts are well preserved, and terra cotta figures with 
subjects from domestic life, pottery, and small vessels 
are continually being discovered by the villagers. 
The number of ancient sites discovered by Mr. Gosh- 
kevitch is 15. Each is situated on the steep bank of 
the river, which forms a natural defense against sur- 
prise attacks, and the other three sides are surrounded 
by ramparts in a good state of preservation, with the 
ruins of dwelling places within the walls. At Propast- 
noe, on the edge of the ravine of the same name, many 
ancient Greek vessels were found, and both here and 
on the banks of the Bug were found pieces of money 
of the time of Emperor Theodosius the Great, who 
reigned near the end of the fourth century. In the 
village of Kisliakovka evident traces were discovered 
of an ancient Greek settlement, and the curatcr dis- 
covered a head of astatue. The peasants ashort time 
ago unearthed a splendid Greek statue, but, being 
ignorant of its value, they destroyed it, although they 
sell to the first buyer the coins they find at the ancient 
site of Olbia, and many private persons in those parts 
have splendid numiswmatic collections of the Scythian 
and other periods. 

In a tumulus near the well-known Borysthenian 
burying ground was found a vault-like chamber, faced 
with oak blocks, and a floor made 
white with cement or lime. A skel- 
eton was lying on a stone slab with 
extended arm bones and on the 
wrist a bracelet of pure gold. 
Around the neck were four finely 
worked gold and amber necklaces, 
and at the hip bone was a kind of 
knife or sword. Thirty bone ar- 


rows in a quiver, as well asa corytos 


or bow case, were near the skull, 


but the quiver crumbled away on 


section being taken about 20 feet 
from the ground; although consid- 


exposure to the air. The skeleton 
erumbled to dust on being touched. 
Mr. Goshkevitch thinks it belongs 
to the Scythian period. In aravine 


opening up into the valley of the 


erably smaller than some others, it 
was found to be comparatively well 
preserved and symmetrical. It had 


Borysthenes (Dnieper) a consider- 


able number of mammoth bones 


were discovered. 


to be hauled by teams of sixteen 


The curator has brought away to 


mules each, on heavy trucks built 


the Kherson Museum a massive 


for the purvose, a distance of sixty 


piece of statuary having on its two 


niles on a rough mountain road; 


price paid for cutting, hauling and 


delivering on cars was $7,500 ; sec- 


tion was divided into forty-six 
smaller sections, some of these 
pieces weighing over four tons; it 
took eleven cars to transport it to 
Chicago, where it was exhibited at 
the Exposition ; total cost of haul- 
ing and installing at the Exposition 
was $10,475.87; the additional ex- 
pense of placing it in its present 
position would probably make a 
grand total of over $12,000. As will 
be seen by plan, the interior diame- 
ter is about 13 feet, and average 
thickness about 20 inches; a cir- 
cular iron staircase leads to plat- 
form about 18 feet above; it has 
been roofed over and shingled with 
round butt shingles painted red; 
four dormer windows light the in- 
terior. Our engraving was made 
from a photograph taken specially 
for the SCIENTIFIC AMERICAN, 
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sides crosses and cypress leaves, as 
well as a bunch of “ prisob.” This 
work is believed to belong to the 
period when the Genoese colonies 
were flourishing on the shores of 
the Black Sea.—London Times. 
—\—_s+ 2 oo _—__ 
Elvind Astrup. 

Elvind Astrup, who was Lieut. 
Peary’s companion on his first trip 
across the inland ice, and who was 
with Mr. Peary on his second and 
third expeditions, started a few 
days before Christmas for the pur- 
pose of making a ski excursion in 
the mountains of Norway. Three 
weeks having elapsed, his friends 
became alarmed and sent a party 
to search for him. Astrup was 
found frozen to death in the Lille 
Elvedal Valley, in the Dovrefjeld 
Mountains. Hedid excellent work 
when with Mr. Peary and gave 
great promise of being an indepen- 
dent Arctic explorer of note. 


PROAN ANE 
A CALIFORNIA “GREAT TREE” IN WASHINGTON. 
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Experiments on the Poisonous Action of 
Acetylene.* 

Thanks to the extreme kindness of M. Moissan, who 
has given me a sufficient amount of calcium carbide 
to prepare several hundred liters of acetylene, I have 
been able to make a series of comparative experiments, 
which I have the honor of presenting to the academy. 

I caused to be introduced into a mercury test glass, 
well dried, 400 grammes of carbide of calcium. A rub- 
ber cork pierced with two holes received a glass funnel 
with a cock in it and the other end a conducting tube, 
which carried the gas obtained by the flowing of water, 
through the glass retort, which allowed the regulation 
of the outflow; when all the air had been forced out, 
and when the gas obtained burned without explosion, 
the acetylene was received in a gasometer (model of 
Dr. Saint-Martin). 

I successively titrated mixtures of acetylene, of air, 
and of oxygen, adding always 208 of oxygen as in the 
atmospheric air. 

Mixture of 20 to 100.—I caused a dog to breathe a 
mixture composed of 20 to 100 of acetylene ; the animal 
remained quiet; the respiratory movements became 
larger in extent. At the end of 35 minutes, 44 ¢. c. of 
arterial blood was injected into the empty receiver of 
the mercury pump, and I extracted the gas which had 
been collected over the mercury, in a little bell with a 
glass cock ; after the absorption of ‘the carbonic acid 
by potash, the gaseous residue was introduced into the 
fire damp indicator, whose receptacle had been filled 
with three quarts of air, and the gaseous mixture was 
contained in the receptacle and in the entire length of 
the graduated tube. At the first passage of the cur- 
rent, we saw a Very clear blue flame and a detonation 
was produced with a sharp sound ; the reduction was 
equal to 82°4 divisions and indicated a considerable 
volume of acetylene, which had been absorbed by the 
blood; 1 cc. of acetylene giving a reduction three 
times as large as that of carbonic oxide gives; that is 
to say, 3 X 6°6 = 19°8 degrees in my fire damp indi- 
eator; 100 c. c. of blood contained 10 c.c. of acety- 
lene. 

Mixture of 40 to 100.—The oxygen of Passy contains 
90 to 100 of the pure oxygen. In order to obtaina 
mixture of acetylene of 40 to 100, the calculation indi- 
cated that it was necessary to add 55 liters of this gas, 
66 liters of air, and 16°5 liters of oxygen, in order to 
prepare a mixture containing 79 of acetylene and 20°8 
of oxygen. A dog who breathed this mixture, after 
having presented a long period of agitation, circulated 
in its lungs 112 liters of the mixture. Suddenly, 51 
minutes after the commencement of the experiment, 
the animal extended its paws and died ; the heart had 
stopped ; we drew off the blood into the lower vena 
cava; it revealed in the fire damp indicator the pres- 
ence of 20c. ¢. of acetylene in 100c. c. of blood. 

Mixture of 79 to 100.—I made a mixture of acetylene 
and oxygen in which combnstible gas replaced the 
nitrogen of the air. At the end, a dog caused to 
breathe this mixture presented a continual agitation 
and very ample respiratory movements, Eleven min- 
utes afterward, we observed general convulsions; 27 
minutes after the conmencement, he extended his 
paws, and there were some painful respiratory move- 
ments, which preceded death. 

This mixture of 79 to 100 was conducted into a bell 
formed glass jar in which there was a guinea pig. In 
6 minutes the animal fell upon its flank ; had convul- 
sions, fluttering movements of the limbs and of the 
head. At the end of 39 minutes, we drew out the ani- 
mal, which rested flat on its flank. Some minutes 
later the guinea pig raised itself and revived, but it 
died during the night. 

[ concluded from my experiments that the acetylene 
is poisonous when one employs a strong dose, if ad- 
ministered in large doses between 40 to 100 and 79 to 
100. The employment of the fire damp indicator easily 
allowed the discovery of this gas in the blood. 

I endeavored also to compare the poisonous quality 
of acetylene with that of illuminating gas. Starting 
from the fact often proved by analysis that coal gas 
(illuminating gas) contains 7 to 100 of carbonic oxide, 
I made a mixture of 150 liters of air, 5°3 of oxygen, and 
20 liters of coal gas, which should contain 1 to 100 of. 
carbonic oxide and 20°8 of oxygen. A dog forced to 
breathe this mixture presented at theend of 3 minutes 
a lively agitation, and at the end of 6 minutes very 
violent movements of agitation. We took, 10 minutes 
after the commencement of the experiment, blood from 
the carotid artery, and from 100 c. ec. we could with- 
draw 27 c. c. of carbonic oxide. The dog when released 
remained lying on the floor—was very sick; and if the 
experiment had lasted some minutes more, it would 
have died. Hluwinating gas is, therefore, much more 
poisoncus than acetylene. 

“qo +o ____—_ 
Exposition at Montreal. 

The British Empire Exposition and International 
Display of All Nations will be held in Montreal, Can- 
ada, from May 24to October 12, 1896. The plansof the 
exposition include an electrical display, and the suc- 
cessful exhibitors will receive handsome awards. 


*By M. N. Grehant, in Comptes Rendus. 
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Gorrespondence. 


ELECTRIC IGNITERS FOR GAS ENGINES, 
To the Editor of the SCIENTIFIC AMERICAN : 

Allow me to call your attention to the fact that the 
rotary spark arrangement, Figs. 3 and 4, in an article on 
“Electric Igniters for Gas Engines,” by George M. 
Hopkins, in your issue of January 11, iseovered by my 
patent No. 546,238, of September 10, 1895, which par- 
ticularly describes and claims the eccentrically bored 
spindle. FRANK S. MEAD. 

Montreal, Canada. 


[The several devices illustrated in the article referred 
to are based on the principle of the ordinary electric 
igniter used in connection with burners for illuminat 
ing gas. These illustrations were given merely as sug- 
gestions, leaving it to the reader to make the practi- 
cal application. When this article was published the 
writer did not know that there was in existence a 
patent for a device similar to one shown in the article. 

As Mr. Mead has called our attention to the simi- 
larity existing between his device and that of one of 
the illustrations, we reproduce some of the figures 
shown in his patent. This igniter is arranged to give 
a strong spark from a current derived from a battery, 
which insures the ignition of the explosive mixture at 
the proper time, and although no spark coil is shown 
in the circuit of the battery, we presume it was the 
intention to use a coil. 

Asshown in Fig. 1, the cylinder of a gasor oil engine 
is provided with the usual jacket, the end of the 
cylinder being closed by a cylinder head. In the 
cylinder wall is mounted a rock shaft connected at its 
outer end with a crank arm, as shown, or the shaft 
may be provided with a wheel receiving rotary motion 
from some revolving part of the engine. In the shaft 


is mounted eccentrically an electrode provided at its 
outer end with across baron which presses the head 


\) 
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MEAD’S ELECTRIC IGNITER FOR GAS ENGINES. 


on the end of the spring-pressed rod carried by the 
crank arm. On the end of the electrode within the 
cylinder is secured a pointed arm, as indicated in Fig. 
3, adapted to engage the pointed end of a fixed elec- 
trode inserted in a sleeve held in the insulating bush- 
ings in the cylinder head. On the upper end of the 
electrode is secured a hand wheel to facilitate setting 
the point in proper position relative to the point of the 
arm of the movable electrode. A wire. from an elec- 
tric generator is connected with the adjustable elec- 
trode, and another wire from the generator is attach- 
ed to some part of the cylinder. 

It will be seen that when a rocking motion is given 
to the shaft by the crank arm, the spring-pressed head 
engages the cross bar, causing the movable electrode to 
move in line with the crank arm, and the oscillating elec- 
trode is moved into contact with the point of the fixed 
electrode, and by turning in its bearings in the shaft 
it finally passes the fixed electrode and produces the 
spark which ignites the explosive mixture in the cylin- 
der. A similar result is obtained when a complete 
rotary motion is given to the shaft. 

In the article to which reference has been made it 
was suggested that a small dynamo had been used 
successfully for producing the ignition. A correspond- 
ent has inquired as to the method of using a dynamo 
for igniting the explosive mixture. The dynamo is 
driven by the engine, and its terminals are connected 
with-the movable and fixed contact points. When the 
points are separated, a spark is produced by the extra 
or self-induced current of the dynamo. No coil is 
needed.—Ed.] 

Se 
jJall for a Motor Driven Sleigh. 
To the Editor of the SclENTIFIC AMERICAN: 

We hear a good deal said about the horseless car- 
riage. Why not take the sleigh in hand and move that 
with a similar motor? Such a sleigh would require 
the addition of a driving wheel back of the seat and 
widway between the two runners. This wheel would 
have.a semi-free vertical movement and would be kept 
close to the road’s surface either by weighting or by a 
spring or springs above it. It would need to be light, 
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should have a polished surface, and should be rimless 
at edge, thus offering little, if any, chance for snow 
to adhere to it. At poivts around the margin of 
the wheel, two or three inches apart, little project- 
ing spurs would give it the required hold upon the 
road to insure a forward movement to the vehicle. 
This wheel would get its motion froma crank or band 
connected with the oil or other motor, under the seat, 
as in the horselegss carriage. 

To guide our sleigh, a rudder-like fixture would be 
attached to the rear end of each runner, and the two 
would be moved, in concert, by the sleigh’s occu- 
pant. 

A long brake, following the side of each runner, 
would have a roughened or lower surface, which would 
be brought to bear lengthwise upon the snow coating 
of the road by a bar, in the usual place, at the side of 
the carriage seat. 

It seems to me the successful horseless sleigh is 
an easier problem to solve than that of the horseless 
carriage. 

As to its rapidity of movement, it might easily out- 
strip the ordinary railroad train, if the road traveled 
would admit of it, or the occupant could bear the lively 
stirring up. B. F. LEEDs. 

San Diego, Cal., December 6, 1895. 


Care of Books. 

Even to those who are most careful and particular 
with their loved and treasured libraries accidents will 
happen, and the human bookworm is at his or her 
wits’ end to remove the difficulty, which threatens 
perhaps to ruin forever one or more of the choicest 
volumes. 

An English magazine lately published the following 
items, which will probably be found useful by any 
librarian : 

To remove ink stains from books—A small quantity 
of oxalic acid, diluted with water, applied with a 
camel’s hair pencil and blotted with blotting paper, 
will, with two applications, remove all traces of the 
ink. 

To remove grease spots—Lay powdered pipeclay 
each side of the spot and press with an iron as hot as 
the paper will bear without scorching. 

To remove iron mould—Apply first a solution of sul- 
phuret of potash and afterward one of oxalic acid. 
The sulphuret acts on the iron. 

To kill and prevent bookworms—Take one-half 
ounce of camphor, powdered like salt, one-half ounce 
bitter apple, mix well, and spread on the book shelves, 
Renew every six months. 

To polish old bindings—Thoroughly clean the leath- 
er by rubbing with a piece of flannel; if the leather is 
broken, fill up the holes with a little paste; beat up 
the yelk of an egg and rub it well over the covers with 
a piece of sponge; polish it by passing a hot iron 
over. 

Do not alrow books to he very long in too warm a 
place; gas affects them very much, Russia leather in 
particular. 

Do not let books get damp or they will soon mildew, 
and it is almost impossible to remove it. 

Books with clasps or raised sides damage those near ° 
them on the shelves.—Inland Printer. 

+82 cum 
Caleic Carbide as Motor Fuel. 

The Gas World quotes some interesting figures given 
by Dr. Adolph Frank, of Charlottenburg, in a paper 
communicated by him to a foreign contemporary, and 
recommending the direct use of calcium carbide in mo- 
tors, the gas being liberated as required by means of 
water, and not carried about in a compressed state in 
cylinders. According to the authority quoted, both 
the Bitterfeld and the Neuhausen works have im- 
proved their products up to 90 per cent yields, and, it 
is added, a price of 90s. a ton does not now look at 
all unlikely. The theoretical yield of acetylene is 26 
pounds per 64 pounds of carbide, and the extra weight, 
that of the calcium, is a small matter in comparison 
with the expense and risk of fifty-atmosphere cylinders. 
Curiously enough, the liquefied acetylene obtainable 
from a given quantity of carbide occupies, as nearly as 
possible, twice the volume of the carbide itself. 

The data arrived at are, for a 1,000 horse power ma- 
rine engine, worked for 600 hours: Coal, at 1°54 pound 
per horse power per hour, 420 tons, occupying a space 
of 420 to 480 cubic meters; liquid acetylene, at 0396 
pound per horse power per hour, 108 tons, filling cylin- 
ders of an aggregate capacity of from 270 to 300 cubic 
meters, and of sufficient strength to withstand a pres- 
sure of 50 atmospheres ; carbide of calcium, 90 per cent, 
or 36°56 per cent of acetylene by weight, total required, 
300 tons, occupying 181 cubic meters only. In the last 
case the whole, which required protection from damp. 
ete., would not bring the space occupied up to 150 cu- 
bic meters. This (our contemporary remarks) is a very 
remarkable comparison in view of cases where storave 
capacity is all important, for the whole of the steam 
boilers would at the same time disappear; but, of 
course, in the meantime the price of carbide stands in 
the way of the practical adoption of acetylene for mo- 
tor purposes. 
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Wampum, 

This is the English name for the shell beads used for 
ornament and as currency among the northern tribes 
of Indians previous to the settlement of the country. 
They were made chiefly on Long Island and around 
New York Bay, and were of two kinds, one made of 
conch or periwinkle shells and the other of hard clam 
shells. The making of wampun, to be sold for orna- 
ments, has been carried on for nearly a hundred years 
by the Campbell family at Pascack, N. J., and they 
are now said to be the only persons who know how to 
bleach and soften the conch shells used in making 
white wampumor to drill holes through the still harder 
clam shells that are made into the more valuable black 
or deep purple wampum. The conch shellsare brought 
from West Indian ports by schooners. The clam shells 
are of the largest size obtainable, the smaller ones be- 
ing too thin for the purpose. 

The white wampum and hair pipes are, according to 
the New York Sun, made from the lip of the shell, 
which is cut into suitable sizes after being detached 
from the body and put through a softening process 
that also bleaches it white. The hair pipes are some- 
what thicker than a clay pipe stem, tapering from 
the center to both ends, and are graduated in length, 
by half inches, from one to six inches. They have a 
hole through the center lengthwise. They were used 
to ornament the long hair of the chiefs, which was run 
through the holes and secured with gaudy colored 
strings. 

Black or dark purple wampuw has always been more 
costly than the white because it was worn only by the 
chiefs and medicine men and because of the difficulty 
of drilling the holes. But a small portion ofa clam shell 
yields material of the proper hue, and when itis cut in 
sections there is so much waste by breakage that only 
the most expert workman can be intrusted with the 
task. The dark shell is cut in lengths like the white. 
A number of sections having been drilled, they were, 
according to the old process, strung on a wire and 
placed in alternating grooves running around a fine 
grindstone. As the stone revolved Rockaway sand and 
water were dropped on it and a piece of hard board was 
rubbed back and forth across the face, thus moving 
the wampum and rounding its outer surface. Then it 
was washed, dried, dipped in olive oil to give a gloss, 
and afterward made into strings for market. The clam 
shell could not be softened without ruining its color. 

8 ie 
NEW ARMY BICYCLES. 

The new army tandem and the model 40, mounted 
with a Coit’s automatic machine gun, which have been 
made by the Pope Manufacturing Company, were ex- 
hibited at the Madison Square Garden Cycle Show 
and attracted great attention. 

The tandem is one of the Pope Company’s regular 
model 48s taken directly from stock and finished 
plainly in enamel and nickel. On 
the front handle bars are tightly 
strapped two army overcoats, and on 
the rear bars a pair of blankets. 
Resting safely in brackets on either 
side of the machine is a twelve shot 
repeating rifle, and hanging on each 
seat post a Colt quick action revolver 
of the latest pattern. In addition to 
this there is a case of signal flags ex- 
tending almost the whole length of 
the machine, but not interfering with 
the riders in the least; and this is the 
case with all the equipments, being as 
well and safely placed, ready for use in 


A NEW DRY BATTERY. 

The battery represented herewith is said to be more 
durable than its congeners when not in operation. 
It consists of a glass vessel, A, in which is placed a 
carbon electrode, B, and a zinc one, E, which is closeiy 
applied to the inner surface of the vessel. In the car- 
bon electrode there is a cavity, C, which may be filled 
with any kind of depolarizer and then be closed with 
a stopper, a. The space between the zine and the 
carbon, as well as the lower part of the battery ves- 
sel, is filled with chopped rye straw, to which adheres 
bichloride of mercury, and which is quite strongly 
compressed. This filling extends to within three-quar- 
ters of an inch or an inch and ahalf of the upper 


NEW DRY BATTERY (VERTICAL SECTION.) 


edge of the vessel, so that a space may be reserved 
for the reception of the liquid before the reaction is 
brought about. Upon the filling, moreover, there is 
placed a cap of hemp, f, designed to prevent the ele- 
ment from emptying when it chances to be inverted. 
The aperture of the glass, likewise, is closed with a 
cap of hemp, f', impregnated with a resinous sub- 
stance, and to which is applied a coating of asphalt 
eement. Finally, three filling apertures are formed 
in the cover and are closed with stoppers, ec. 

After the liquid that is to dissolve the exciting salt 
of the battery has been introduced, the electric cur- 
rent produced decomposes the bichloride of mercury 
into chlorine and mercury. The latter amalgamates 
the zinc, and thereafter prevents it from being at- 
tacked when the battery is at rest. As for the chlo- 
rine, that combines with the hydrogen of the reaction 
and forms hydrochloric acid, which, when the bat- 


a moment, and yet causing not the 
slightest interference. 

The Colt automatic gun mounted on 
the model 40 is the one recently adopt- 
ed by the government for our navy. 
This gun weighs between thirty-nine 
and forty pounds, shoots two hundred 
and fifty or five hundred times—being 
automatically fed—and is remarkably 
accurate. It is fastened securely to 
the head of the machine, can be easily 
directed at any angle, and does not 
interfere with the rider or affect the 
steering of the machine. 

These two wheels are as perfectly 
equipped with the necessary accouter- 
ments of war as would seem possible, 
and the interest which army people 
and civilians alike have shown in them 
leads one to believe that it will not 
be long before the wheel will forma 
very effective adjunct to regular army 
service. 

—e-oe—____ 

It is proposed to construct a railroad 
from the city of Mexico to the harbor 
of Acapulco, on the Pacific coast. 
Acapulco has one of the finest lock 
harbors to be found anywhere, with 
25 feet. of water, and capable of float- 
ing all the navies in the world. 


NEW ARMY TANDEM BICYCLE. 


© 1896 SCIENTIFIC AMERICAN, INC. 


tery is not in operation, dissolves the layer of oxide 
of zinc, and thus permits of a new attack of the posi- 
tive electrode over its entire surface. 

Atrest, the element, however, remains perfectly dry, 
and so no reaction occurs, and it loses neither its 
electromotive force nor the force of its current. Thus 
is explained the longer duration of this new battery.— 
La Vie Scientifique. 

0 
Egypt’s History Traced from its Plants. 

Dr. Schweinfurth made recently before the Egypt- 
ian Geographical Society, of Cairo, an address on the 
origin, or, more exactly, on the history, of cultivated 
plants in Egypt. He spoke in the first place on the 
route of the Hamitic race to the Nile valley, and con- 
cluded that they first lived in Northern Abyssinia and 
Southern Nubia as cattle breeders. From this point 
a nation of herdsmen could easily spread, and they 
certainly brought the ass with them from Somaliland 
and Nubia—an animal that had been used by man in 
Africa from prehistoric ages. The agriculture, litera- 
ture, and religion of the ancient Egyptians were con- 
nected in the widest sense with the cultivation of 
plants. If all means of historical research are directed 
toward this subject, we find that of the 1.320 existing 
plant species of Egypt, of which 150 are useful plants, 
cultivated in great quantity, only 50 species of the 
latier were known before the Christian era, of which 
40 are pictured on the monuments and the remaining 
10 are mentioned in the inscriptions. If we would 
have a conception of the agriculture of the ancient 
Egyptians, we must exclude fully two-thirds of the 
plants cultivated in Egypt to-day. Dr. Schweinfurth 
distinguishes six epochs, according to the kinds of 
plants that were introduced into the country, as fol- 
low: 

Epoch 1I.—Egypt is covered with grassy plains and 
forests, inhabited by the primitive African race, now 
extinct. Part of the cultivated plants belonged to the 
primitive flora of the Nile valley, whose representa- 
tives yet flourish over about 15° of latitude. be Bo 

Epoch II.—Colonization of Egypt by the Hamitic 
race. Disappearance of the forests, spread of the pas- 
tures, beginning of agriculture. 

Epoch III.—Beginning of civilization ; development 
of religion and art. Introduction of frankincense ; 
acclimatization of the sacred trees of Arabia. . 3 
Toward the end of this epoch the cereals were brought 
in from the Euphrates valley. Beginning of the culti- 
vation of corn, barley, flax, and the vine. 

Epoch IV.—Epoch par excellence of Egyptian agri- 
culture. The three kingdoms and the Lybian-Ethio- 
pian domination. 

Epoch V.—Egyptian agriculture spreads to foreign 
lands and the land receives in return many useful 
plants from abroad. This epoch includes the Persian, 
Greek, Roman, Byzantine, and Arabian periods, 

Epoch VI.—Decay of Egyptian agri- 
culture, about A. D. 1517. In the 
latter half of this epoch a regeneration 
followed and a return to civilization. 
By means of the Venetians the land 
received useful plants from America, 
such as maize, tomatoes, sweet po- 
tatoes, pimento, and tobacco. Tropi- 
cal Africa gave it sesame, rice, sugar 
cane, and sorghum; Arabia, the syca- 
more, the fig, the pomegranate; Baby- 
lonia, cereals, speltz, corn, barley, 
ete. . and America again the 
most valuable of all her plants, name- 
ly, cotton.—Gaea, Leipsic. 

———_-e ____ 
Poisoning by Stale Eggs, 

Dr. Cameron has reported the occur- 
rence of vomiting and purging in 
seventy-four nuns and girl pupils in the 
boarding school attached to a convent 
in Limerick, following a dinner at 
which mutton and a custard composed 
of eggs, milk, corn flour, and sugar 
were eaten. The corn flour was sus- 
pected to contain arsenic, but analysis 
showed it to be free from poison of 
any kind, and to be of good quality. 
The sugar also proved tobe pure. No 
other constituents of the meal could 
be obtained. The vomitand the stools 
were intensely green from the presence 
of biliary matter, but careful analysis 
failed to disclose the presence of or- 
dinary poison. The viscera of two 
patients who had succumbed were 
also examined, but no poison was 
found. Ptomaines were found present, 
but in small quantity. The miik used 
had been boiled, and the meat was 
above suspicion. The eggs, however, 
were not fresh, and one presented a 
reddish-brown color and was thought 
to be bad. Some of the custard given 
to pigs induced severe diarrhea. — 
Dublin Medical Journal. 


g2 


Discoveries in Pompeii. 


The excavations at Pompeii are a continual source of 
interest. The new system of conservation inaugurat- 
ed this year makes them doubly important. The last 
mansion unearthed in the buried city, whose history 
every one now knows so well (or ought to know), has 
been made the test of these improved methods institut- 
ed by the able and excellent directors. Instead of 
hiding away the statues, pictures, and other movable 
objects in the Naples Museum, as has previously been 
the custom, everything has been left in situ, and many 
objects sufficiently restored to give an idea of their origi- 
nal appearance. The excavation may be said to have 
begun in August of 1894; but the weather and lack of 
funds retarded the work. In November the atrium 
was reached; but during the winter the work pro- 
gressed slowly, and the last rooms were not unearthed 
till June, 1895, the labors of restoration, cleaning, and 
preservation not being cOmpleted till August, exactly 
a year from the date when the first layer of earth was 
removed. The main entrance of the house leads into 
a street still blocked up with rapilli; it consists of an 
ostium, or passage, on one side of which sat the jani- 
tor, his little division being separated by a partition of 
wood that has disappeared. Facing his seat is a semi- 
“religious” picture, only suitable to that barbarous 
period of Europe’s history, and which has now very 
properly been covered over. There were two great 
doors in this passage. On the outer wall of the house 
can be seen the remains of the iron hinge and staple 
that held the bar across the outer door when the house 
was locked up and the family had deserted it. 

The room on the left of the ostium contains two 
small and ordinary pictures of the stereotyped kind : 
one represents Leander swimming across the Helles- 
pont to Hero; the other Perseus in his ship deserting 
Ariadne. . . . On the opposite wall is a picture of 
Cephalus and his devoted wife Procris, in the form of 
a wounded deer, the latter being probably also repre- 
sented by the woman high in the left of the same 
painting gazing earnestly at her husband. These 
pictures are let into the wall, and the prepared stucco 
on which they were painted was probably tirst laid on 
a board, to afford greater facility to the artist, and 
then, when it had dried, was inserted in the space pre- 
pared for it in the stucco on the wall’s surface; the 
brown, yellow, or sowetimes black band of paint that 
usually borders them hides the joining line, In the 
frieze is seen Leda and the swan, a bacchant with a 
thyrsus and a bacchante with a tambdureen, while two 
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centaurs appear on the tops of this delicate painting. 
The garlands painted on the white wall, the architec- 
tural studies capped with winged sphinxes, and the 
cornices of red, white, and blue mouldings above 
and below the frieze, and separating it from the 
curve of the arched ceiling, add immensely to the 
appearance of the colors; and this elaborately 
painted apartment is the more attractive by the 
amount of brilliant red cinnabar that has been used 
in its decoration, and that. adds considerably to the 
splendor of the effect. 

Beyond this room, at the side of the atrium, is a side 
passage leading through the kitchen into the little 
street named by Fiorelli the Vicolo di Mercurio; in it 
is a staircase. Near its entrance in the atrium are the 
remnants of a safe, once built and riveted ona founda- 
tion of heavy stones. The iron parts are original, but 
the case of wood on which they are fastened is modern. 
Near this safe were found a bronze ring and two seals, 
both of iron, which are preserved in the house of the 
Administration of Pompeii preparatory to going to the 
Naples or the local museum. On one of the latter is 
‘‘A, VETTI. RES. V.,” and from this the house is to be 
called the ‘‘Casa di Vetti.”. On the opposite side of 
the atrium is another and larger safe, likewise restor- 
ed. Both safes bear evidence of having been broken 
to pieces either by those who had cug their way down 
into the house, or perhaps by thieves under cover of 
darkness on the very night itself of the destruction of 
the city, when the mountain’s awakened ‘voice at 
intervals” was heard roaring ‘'through those roofless 
halls,” and 

Temple and tower went down aud left a site : 
Chaos of ruins ! 


A delicate little gold chain, with pearls and a few 


coins, besides a bronze seal with the name ‘‘P. CRVSTI. 


FAVSTI,” were found in the highest level of earth over 
the roo:18 on theright of the atrium ; but these objects 
may have belonged to the owner of another house, 
and not to the proprietor of the safes. Close to the 
larger of these latter is the entrance to an irregular 
shaped room, that contains a lararium, or altar. It 
stands out from the wall about eight inches, and on 
its sides rise two columns; between them, painted on 
the back of the niche sunk in the wall, is the usual 
picture of the two Fenates or genii, and a female be- 
tween them who represents either the Lar or, as some 
suppose, Vesta; at their feet is the tutelary genius in 
the form of a serpent, which is the symbol of regener- 
ation, or of new life, accepting the offering of fruit 
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placed before him on a small altar. The colors are 
wonderfully fresh, the tinte are principally red, brown 
and yellow. 

When the garden in the marble-decked peristylium 
is again green with shrubs, and its beds continually 
stocked with gay and sweet-scented flowers, the man- 
sion will assume (except in its protecting roofs) an as- 
pect as if the inhabitants had only just deserted it, 
and the earthquake had only lately taken place.—H. 
P. Fritzgerald Marriott, in the English Illustrated 
Magazine. 

SN 
A Lighthouse at Cape Hatteras, 

Work on the Diamond Shoal lighthouse, off Cape 
Hatteras, is to be begun next spring. The new plans’ - 
contemplate an inimense structure, built on the screw 
pile order, with the foundation of the light practically 
100 feet beneath the wave surface and protected on 
all sides -by hundreds of tons of. riprap to prevent 
damage from shifting sands. Iron piles will be driven 
down by hydraulic pressure until a sound footing is 
secured, and the actual structure for the lightkeepers 
and materials to maintain the light will be built on 
the interior of the skeleton to a height of 165 feet 
above the water. The cost of the structure when com- 
pleted is estimated at $1,200,000, and of this sum there 
is now available $400,000. Diamond Shoal projects 
into the sea seven miles -.off Hatteras, and is covered 
with from 6 to 20 feet of water. It is marked now only 
by Hatteras light, standing on shore seven miles from 
the outer edge, and not discernible in hazy or foggy 
weather. The proposed light will be on the extreme 
edge, seven miles from the nearest shore, and visible 
twenty-three nautical miles, ‘The latest fog apparatus 
will be provided, and there will be accommodation for 
three keepers. It will probably take two years to 
complete the project from the date the work begins. 
When completed it will be the most notable lighthouse 
in the world.—Army and Navy Journal. 

—_———_——_- s+ o——________—_—_——_ 

THE Lancet announces that a subscription has been 
opened in Bristol to provide for the purchase and re- 
tention in that city of the celebrated collection of 
relics belonging to Jenner in connection with his in- 
troduction of vaccination. The cellection is at pres- 
ent the property of Mr. Frederick Nockler, of Wotton- 
under-Edge, and was exhibited by him at the Bristol 
exhibition in 1893, and since then in London, at each 
of which places it attracted aconsiderable amount. 
ofattention. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances, 


CAR FENDER.—Charles A. L. du Ques- 
nay, New Orleans, La. A frame secured to the front end 
of ,a car carries an inclined pivoted netted fender, the 
fender being curved upward at its rear end to form a pro- 
tecting pillow. A spring-controlled front strand of the 
fender is adapted to yield inwardly, when a person is 
caught in the path of the moving car, and when one falls 
on the fender it is tilted and its front end raised to lift 
the feet from the ground, the head and shoulders being 
protected by the pillow. 


Car BRAKE.— George E. Wheeler, 
Minneapolis, Minn. This is a brake more especially 
adapted for use on street cars, requiring but little effort 
on the part of the motorman or gripman, and not inter. 
‘fering with the ordinary brake, which may be left on 
the car for use in case of accident. The improvement 
comprises a fixed and a loosely mounted bevel faced 
wheel on the axle in proximity to each other, and both 
adapted to be engaged by a conical friction wheel on a 
shaft connected with a hand lever extending upward 
through the car platform. 


CAR OR VEHICLE DRAUGHT DEVICE.— 
James H. Turbush, New York City. This improvement 
provides conveniently attachable supports for the inward 
and outward thrust of the drawbars, the supports being 
rigid and constituting travelers upon which the followers 
mezy have movement, while relieving the confining strap 
or tie for the springs from the strain they ordinarily sus- 
tain. 


Car Door.—Thomas W. Bradman and 
Harrison Hines, Beardstown, Dl. This is a sliding exte- 
rior freight car door, on the upper part of which are 
hangers adapted to move upon a track, and the door is 
adapted to be locked in closed position by means of 
three bolts actuated from a central disk, *the bolts 
being moved outward into suitable keepers at the 
top and two sides of the door by a crank, when a seal 
finger may be conveniently applied. The door is easily 
opened and closed, and is designed to afford effective 
protection to property in cars on which it is employed. 


Rattway Raitt Nut Lock. — Green 
Smith, Montgomery, West Va. This device has a base 
plate that may be extended or adjusted longitudinally to 
bring its bolt apertures into alignment with the rail and 
fis plate aperture, a ratchet washer having a recessed 
outer face receiving the adjacent face of the nut to be 
locked. The ratchet washers having nut receiving re- 
cesses, the improvement may be applied to any volts and 
nuts now in use on railroads, or the ratchet teeth may be 
formed directly on the nuts where they are to be sup- 
plied with the other parts. 


Miscellaneous, 


BiIcycLE.—Sumuel A. Donnelly, Chi- 
cago, Ill. This is an improvement ona formerly patented 
invention of thesame inventor, and the box or casing for 
the bearings consists of two parts, each having a radial 


lug and opposite inturned lip receiving and engaging the 
lip of the other part. An improved diamond frame also 
has upper and lower bifurcated truss members, each 
formed of a single rod doubled at its middle, the head 
having arms with sockets to receive the doubled ends of 
the members, while the saddle block, at the angle of the 
upper member, has angular grooves to receive the mem- 
ber, there being straight transverse stay rods whose up- 
per ends enter sockets in the block, and a bolt which 
clamps the block to the parts in contact with it. 


PROPULSION OF VESSELS.—James H. 
Meacham, Petersburg, Va. An endless band propeller, 
patented by this inventor, comprises sprocket wheels at 
some distance apart on each side of the vessel, the 
sprocket chains or bands of steel, copper, or other metal 
with suitable teaacity and fiexibility, carrying the buckets 
or paddles. To avoid undue strain upon the bands, the 
wheels are polygonal, but are rounded instead of pre- 
senting true angles, and the paddles may be feathered. 

VENDING MACHINE.—Charles W. 
Goldsmith, New York City. This isa coin-controlled 
apparatus especially adapted for delivering bulky pack- 
ages, and has two pairs of oppositely arranged supports 
movable toward and from each other,‘and capable of sup- 
porting alternately crossed elongated packages, each pair 
of supports alternately dropping a single package for de- 
livery. The coinway is of the usual construction, and 
coins cannot be inserted when the merchandise has been 
exhausted. 

DENTAL FILLINGS.—James W. Dennis, 
Cincinnati, Ohio. An absorbent of mercury during the 


| process of filling teeth with amalgam has been provided 


by this inventor, consisting of rubber saturated with 
comminuted metal having an affinity for amalgam, the 
material thus formed being apertured, whereby a maxi 
mum of metallic surface will be presented to the amal- 
gam filling. The material may be made into pads or 
plugs of a size or shape to enter a tooth cavity, and thus 
facilitate making non-shrinkable metallic fillings by ab- 
sorbing the surplus or loose amalgam. 

Lock.— Lewis O. Wilson, Charleston, 
West Va. This isan improvement in knob locks, pro- 
viding a lock more easily applied to doors by simply bor- 
ing a hole instead of mortising in its edge, the lock being 
capable of being unlocked only from the inside. The lock 
has aslotted cylindrical barrel in which 1s a spring-acting 
bolt with a hole, in which is arranged a retracting bar 
whose end extends into a slot in a frame plate on the 
outside of the door. A knob shaft with crank also re- 
ceives the end of the retracting bar. 

PHOTOGRAPH PRINTING FRAMES. — 
Allen E. Willis, Oxford, N.C. An automatic register 
for keeping tally of the number of prints in the frame 
has been devised by this inventor, the improvement per- 
mitting the examining of prints without disturbing the 
register and the proper setting of the register in case a 
print is speiled. A toothed bar is mounted to slide in 
guideways on the print-holding back, a pawl engaging 
the bar, while a spring-pressed cam arm connected with 
the pawl is adapted to be engaged by the frame, 


HAME FASTENER.—Joel P. McAhee, 
Erie, Ala. A connecting bar pivotally connected with 


one of the hame sections, according to this improvement, 
has a latch extension and head, while a keeper pivotally 
connected with the opposing section has recesses to re- 
ceive the latch extension and a locking device. The 
improvement is especially adapted for hames having 
iron bands, the fastening device facilitating the connect- 
ing of the two members of the hames at the bottom 
around the collar and the necessary adjustment to fit any 
size of collar. 


SLEIGH BRAKE. — Adelbert Mecham, 
Edinburg, North Dakota. This isan improvement on a 
formerly patented invention of the same inventor, pro- 
viding means whereby the brakes may be strengthened 
and the drag bar readily lifted from the ground when it 
is necessary to back the sleigh. A brake bar is em- 
ployed for each runner, terminating in a shoe as wide 
and strong as desired, and the brakes are automatically 
applied when the team backs, as in going down hill, the 
braking engagement being removed when the team pulls 
forwardly. In going up hill the drag bar enters the sur- 
face when the team stops. 


Hose Nozzuz.—John M. and Albert 
W. Dosch, Kittanning, Pa. This nozzle is forked, one 
of the members carrying an adjustable yoke in which is 
a cone, there being a three-way cock in the nozzle at the 
junction of its members, the nozzle being adapted for 
either garden or fire purposes, and providing for bring- 
ing into actiou instantly either a solid or a spray stream. 
The spray is thrown out in conical form, covering a large 
area, and may be conveniently made either coarse or 
fine. 


PockET KNIFE.— William Schmachten- 
berg, New York City. This is a knife in which the 
blades may be opened without using the finger nails, a 
lever fulcrumed inside the handle engaging the knife 
blade near its fulcrum end to swing the blade to partly 
open position, and this lever being moved by the shank 
of a button on the outsfde of the handle. There is a 
similar lever for each blade in opposite sides of the 
handle, a spring in the back of the knife holding the 
blade open or closed as usual. 


SELF-CLosIne Laciné Hook. —La Roy 
8. Upton, Governor’s Island, N. Y. This is an article 
adapted especially for use on shoes or gloves, and the 
hook is composed of two parts, a fixed base seated in the 
leather and having at one side a vertical arm or hook, 
another movable part being a lower swinging arm 
pivoted to the base arm and normally closing the open 
side of the hook. By drawing the string outwardly or 
laterally against the movable arm it is opened and the 
string disengaged, while by passing the string laterally 
between the open arms and drawing it taut, its re-engage- 
ment is automatically effected. 


Designs. 

ScaRF Rack.—Homer E. Eyman, Lan- 
caster, Ohio. This rack has convergent ornamental 
holders adapted to retain a number of scarfs, rising from 
a circular base and presenting convergent openings. 

TABLE CLOTH FASTENER.—Theodore 
R. Desjardins, Attleborough, Mass. This is a corner 
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piece with scalloped shell-like top portion and two spring 
side and bottom members for holding a table cloth in 
position on a table. 


INSCRIPTION PLATE.—Edward K. 
Jones, Portland, Oregon. Thisisa plate to be applied 
to sidewalks at street corners, to receive street. names, ad- 
vertisements, etc., the plate having a straight back edge 
and a wave-like curved front edge. 

Notr.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


NEW BOOKS AND PUBLICATIONS. 


ELEMENTS OF MODERN CHEMISTRY. 
By Charles Adolphe Wurtz. Fifth 
American edition. Revised and en- 
larged by Win. H. Greene, M.D,, and 
Harry Keller, Ph.S. (Strasburg). 
With portrait of the author and nu- 
merous illustrations. Philadelphia 
and London: J. B. Lippincott Com- 
pany. 1895. Pp. 808 Price $2.50. 


Wurtz’s modern chemistry is so well known and en- 
joys eo wide a popularity that it really requires no review. 
Sixteen yearsago the first translation was given to the 
American public by one of the editors of the present 
work. The book is now thoroughly re-edited and presents 
a very acceptable treatise on the science, including, we 
are glad to see, both argon and helium. 


PRACTICAL PROOFS OF CHEMICAL LAWS. 
A Course of Experiments upon the 
Combining Proportions of the Chemi- 
cal Elements. By Vaughan Cornish. 
London and New York: Longmans, 
Green & Company. 1895. Pp. xii, 
92. Price 75 cents. No index. 


It is an open question how far the study of chemistry 
can be treated inductively. It certainly seems that the 
student has a right to accept the work of the world of 
chemists, and that he should not be obliged to obtain for 
himself proof of many known chemical laws. But this 
little manual really gives an inductive treatment of a 
small portion of chemistry, only enough to show how 
the laws can be and have been proved. We note in the 
preface that the work has been done by pupils from 
twelve to eighteen years of age, spending one and a half 
hours at a time in the laboratory, with two weekly at- 
tendances. We certainly think the amount of inductive 
research given in this manual could properly and advan- 
tageously be performed by all chemical students. The 
work is destitute of an index. 


AMERICAN ANNUAL OF PHOTOGRAPHY 
AND PHOTOGRAPHIC TIMES AL- 
MANAC KOR 1896. Edited by Walter 
E. Woodbury. New York: Scovill 
& Adams Company. Pp. 370. Price 
75 cents. 

There can be no question but that this annual has 


come to occupy a leading position among publications of 
its character in the United States. The volume for 1896 
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Scientific 


is replete with two hundred illustrations, many of which 
are reproductions of the best work by prominent amateur 
and professional photographers. There are articleson 
the applications of photography to science, such as a pho- 
tographic record of sound analysis by Professor William 
Hallock, astronomical photography and photogrammetry 
and telephotography by Albert Gleaves of the U.S. A., and 
descriptions, with illustrations, of many useful pieces of 
apparatus, besides an abundance of the latest formulas 
for developers and lenses. It is a book of much value 
to the photographer desirous of keeping up with the 
times. 


THE WONDERS OF MODERN MECHANISM. 
A Resumé of Recent Progress in Me- 
chanical, Physical and Engineering 
Science. By Charles Henry Coch- 
rane. Philadelphia: J. B. Lippin- 
cott Company. 1896. Pp. 402. Price 
$2. No index. 


In this work we find presented in popular form the 
achievements of engineers in the many departments of 
science, such a8 building, manufacture of steel, elec- 
tricity, artificial refrigerating and similar topics. Natural- 
ly, the subject is treated somewhat superficially, and per- 
haps forthat reason is all the better adapted for the 
readers it is desired to reach. It is quite profusely illus- 
trated and in many ways is really notable as being thor- 
oughly up to date. Whatever serious value it has would 
have been immensely enhanced by an index. 


The Scientific African.—The Scientific 
African is the name of a new journal, the first copy of 
which has just been received. Phonetically it might easily 
be confounded with the ScrgNTIFIC AMERICAN, but the 
resemblance really ends there. Still this paper gives 
promise of a very useful existence as an exponent of 
South African science and technology. It is published 
monthly at Cape Town, Africa. The industries of South 
Africa are daily increasing in number and importance, 
and the new journal is pledged to foster these industries 
by illustrating and describing the various methods now 
in use, 80 as to increase the number and improve the 
quality of African manufactures. In addition to this, 
pure science is not to be neglected, as is seen by the 
notes on natural history, geology, anthropology, medi- 
cine and chemistry which appear in the first number. 
We welcome it to the brotherhood of scientific jour- 
nalism. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


JANUARY, 1896.—(No. 123.) 


TABLE OF CONTENTS. 


1, Aresidence at Orange, N. J. Two perspective eleva- 
tions and floor plans. also an interior view. Ap- 
proximate cost $12,000. Mr. Frank W. Beall, 
Chicago, Ill., architect. An imposing design, and 
one appropriate to the location. 

2. A Colonial residence, at Springfield, Mass., recently 
erected for Mr. W. S. Scott. Two perspective 
elevations and floor plans. Cost $6,000 complete. 
Architect, Mr. G@. W. Taylor, Boston, Mass. An 
artistic design. 

8. A residence recently erected for Rev. S. E. Smith, at 
Corcoran Manor, Mount Vernon, N. Y. Perspec- 
tive elevation and floor plans. Cost $7,500 com- 
plete. Mr. A. M. Jenks, Mount Vernon, N. Y., 
architect. Anattractive design. 


4. A dwelling at Hasbrouck Heights, N. J. Perspec- 
tive elevation and floor plans. Cost complete 
$3,500. S.A. Dennis, Arlington, N. J., architect. 
A modern and attractive design. 


5. Two perspective elevations and floor plans of a 
country house, at Lawrence Park, Bronxville, 
N. Y., recently erected at a cost of $10,000 com- 
plete. Mr. Wm. A. Bates, New York City, archi- 
tect. One of the most artistic and picturesque 
country houses in Westchester County. 


6. Public school No. 9, of Erie, Pa., recently erected at 
a cost of $38,000 complete. Mr. Joseph Frank, 
Erie, Pa., architect. The design combines a strik- 
ing exterior appearance and a convenient interior 
arrangement. 


7. A half-timbered cottage of moderate cost recently 
erected at Glen Ridge, N. J. Architect, Mr. E. R. 
Tilton, New York City. A pleasing design. 


8. A view of the Washington Arch, New York City. 
Designed by Mr. Stanford White, of the archi- 
tectural firm of Messrs. McKim, Mead & White, 
New York City. 


9. View of the new Surety Building, New York City. 
Total height from curbstone to coping, 314 feet, 
being the loftiest inhabited building in the world. 


10. Miscellaneous Contents: A great bell.—Calvert Vaux. 
—The world’s tallest structures.—Powerful dredge 
for the Mississippi River.—The centenary of the 
Institute of France.—A new corner grate, illus- 
trated,_The ‘tAmerican Trackless”’ sliding door 
hanger.—The Handco ‘‘straight flush ” closet, il- 
lustrated.—A simple and efficient pump, illustrated. 
Staining wood.—Artificial fuel—Ancient glass 
makers —House numbering.Fires in ‘sky 
scrapers.”’—Non-heat conducting coverings, illug 
trated. —Improved wood- working machinery, illus- 
trated. 


The Scientific American Building Edition is issued ' 


monthly. $2.50 a year. Single copies, 25 cents. Thirty- 
two large quarto pages, forming a large and splendid 
MaeazinE OF ARCHITECTCRE. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc- 
tion and allied subjects. 

The Fullness. Richness, Cheapness, and Convenience 
of this work have won for it the Larcgsr CrrcuLATION 
of any Architectural Publication in the world. Sold by ; 
fll newsdealers. MUNN & CO., PUBLISHERS, 

361 Broadway, New York. | 


Wusiness and “Mersonal. 


The charge for Insertion under this head is One Dollar a line 
Sor each insertion : about eight words to a line. <Adver- 
tisements must be received at publication o fice as eariy as 
Thursday morning to appear in the. following week's issue. 


Marine Iron Works. Chicago. Catalogue free. 
“U.S.” metal polish. Indianapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Screw machines, milling macnines, and drill presses. 
Tbe Garvin Mach. Co., Laight and Canal Sts.. New York. 


Use the Hough Security Cash Recorder. Entirely dif- 
ferent from a Cash Register. Hough Cash Recorder Co., 
Springfield, Mass. 


For Sale—75 H. P. engine, 16’ x 30’’, automatic cut-off; 
in good order. Can be seen running. Will be sold low. 
Address A. P. W. Paper Company, Albany, N. Y. 


** History of Cripple Creek.” 

We have just issued in bookform the only authentic 
and reliable history of Cripple Creek gold camp, the 
marvel of the mining world. The book contains numer- 
ous full page illustrations of gold mines trueto life. 
With the sole object of introducing our big 8 page 56 col- 
umn illustrated weekly paper (established 1890) we will 
senda copy of the above interesting buok free to all who 
send us 25c. (stamps or silver) fora 3 months’ (13 weeks’) 
trial subscription to our big weekly, which contains the 
latest mining news and illustrations of Rocky Mountain 
scenery. Club of 5 and 5 books, $J. Mention the SCIEN- 
TIFIC AMERICAN, and address [Illustrated Weekly, Den- 
ver, Colorado. 


‘Tbe best book for electricians and beginners in elec- 
tricity is “ Mxperimenta] Science,” by Geo. M. Hopkins. 
By mail. $4; Munn & Co., publishers, 361 Broadway, N. Y. 


Whereas, the copartnership heretofore existing in the 
City and State of New York between Orson D. Munn 
and Alfred & Beach, under the copartnership name of 
Munn & Co., and baving its principal place of business 
at No. 361 Broadway, in the City and State of New York, 
has been dissolved by the death or Alfred E. Beach on 
January 1, 189%; and 

Whereas. the said copartnership had business rela- 
tions with foreign countries and transacted business in 
the State of New York for a period of five years and up- 
ward; and 

Whereas, I, Orson D. Munn, the surviving copartner, 
am desirous to continue the business conducted by the 
said copartnersbip and to continue the use of thename 
of Munn & Co. 

Now, I, Orson N. Munn, do hereby certify and declare 
that I am the person dealing under such name of Munn 
&Co., and that my place of abode is 14 Kast Twenty- 
second Street, City of New York, and that my principal 
place of business is at No. 361 Broadway, in the City and 
State of New York. 

(Signed) ORSON D. MUNN. [L.S.] 

In presence of 

A. A. HOPKINS. 


City and County of New York, 8s: 
On this 6th day of January, in the year 1896, before me 
personally came Orson D. Munn, to me known to be the 
individual described in and who executed the foregoing 
instrument and acknowledged to me that he executed 
the same for the purposes therein mentioned. 
(Signed) A. A. HOPKINS, 
Notary Public, 
Kings County, New York. 
Certificate filed in New York County. 


LL.S.] 


("send for new and complete catalogue or Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
Free on application. 


New York. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

Weferences-to former articles or answers should 
give date of paper and or number of question. 

{quiries not answe reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Buyers wishing to purchase any article not adve?tised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 


price. 
Wimerals sent for exzmination should be distinctly 
marked or labeled. 


(6711) F. W. B. asks for directions for 
making an ever-ready pad for rubber stamps: A. The 
following #8 said to be a cushion that will give color per- 
manentty. It consists of a box filled with an elastic 
composition, saturated with a suitable color. The cush- 
iow fulfills its purpose for years without being renewed, 
<lways contains sufficient moisture, which is drawn from 
the atmosphere, and cansinass to act as a color stamp 
cushion so long as a remnant of the mass or composition 
remains in the box or receptacle. This cushion or pad is 
too soft to be self-supporting, but should be held in a 
low, flat pan, and havea permanent cloth cover. ‘The 
composition consists preferably of 1 part gelatine, 1 part 
water, 6 parts glycerine, and 6 parts coloring matter. A 
suitable black color can be made from the following ma- 
terials : 1 part gelatine glue, 3 parte lampblack, , aniline 
black, or a suitable quantity of logwood extract, 10 parts 
of glycerine, part absolute alcohol. 2 parts water, 1 part 
Venetian soap, 1-5 partsalicylic acid. For red, blue or 
violet, 1 part gelatine glue, 2 parts aniline of desired 
color, 1 part absolute alcohol, 10 parts glycerine, 1 part 
Venetian soap, and 1-5 part salicylic acid. The follow- 
ing are two additional receipts used for this purpose : 
1. Mix and dissolve 2 to 4 drm. aniline violet, 15 oz, al- 
cohor, 15 oz. glycerine. The solution is poured on the 
cushion and rubbed in with a brush. The general method 
of preparing the pad is to swell the gelatine with cold 
water, then boil and add the glycerine, etc. 


(6712) F. W. writes: I would like to 
ask a few questions concerning an acetylene gas plant 
arranged on the principle of the one described on page 8 
of the ScreNTIFIC AMERICAN of January 4, 1896. 1. 


Aievican. 


How large would generator bottle and receiver have to be 
to supply two jets thathave been used for coal gas (or- 
dinary dwelling house size). Can acetylene gas be used 
in such fixtures? A. You cannot use ordinary burners 
foracetylene. Use }4foot burners. A 1 cubic foot gas- 
holder and a 2 quart generating jar will supply them 
nicely. It is well to have separate inlet and outlet pipes 
for the holder. 2. Are the chemicals employed very cor- 
rosive? Can iron or brass connections and stopcocks be 
used where flexibility is not essential? A. Use ordinary 
fittings, avoiding brass and copper. 3. Where can cal- 
cium carbide be obtained (that is, where could I get a 
small amount of it)? A. Address Eimer & Amend, 305 
Third Avenue, New York, N. Y. 4. Isthere any more 
danger of explosion inacetylene gas than in coal gas? 
A. Not so much. 


(6718) G. H. DeL. asks: 1. On a 500 
volt street railway circuit, how much current does any 
one car take at full load? A. At 50 horse power 75 am- 
peres could be taken. 2. I have a small bipolar shuttle 
armature motor, capable of driving a twelve inch fan 
with six small cells of plunge battery. Is there any pos- 
sible way of altering the winding so as to have it act as a 
small generator producing enough current to light one or 
more miniature incandescent lights of 1, 2, 3, etc., candle 
power. Could you;refer me to some SUPPLEMENT describ- 
ing asmall dynamo? A. You will have probably very lit- 
tle satisfaction in making the change, unless the field is of 
cast iron, so as to possess residual magnetism. For small 
dynamos We refer you to our SUPPLEMERT, Nos. 161, 599, 
600, and 644. No. 599 describes a drum armature, much 


the beet, for No. 161. 3. Having the voltage and am-- 


perage given, how can theresistance be found? The am- 
perageand resistance to find the voltage? And the re- 
sistance and voltage to find the amperage? A. Let C= 


E 
amperes, E=volts and R=ohms. Then wegen ‘ 


E 
E=CR; are 4. What is fastest rate of speed ever 


attained by a locomotive in the United States? A. We 
refer you for items on recent railway speeds to the Sc1- 
ENTIFIC AMERICAN, Vol. 68, No. 20; vol. 72, No. 22; vol. 
74; No. 1. 

(6714) R. N. T. says: Will you give me 


formulas for computing the elements of a safety valve ; 


A. Let W = the weight. 
L = distance between center of weight and fulcrum 
in inches. 
Let w = weight of lever in pounds. 
Let g = distance between center of gravity of lever and 
fulcrum in inches. 
Let 1 = distance between center of valve and fulcrum 
in inches. 
Let V = weight of valve and spindle. 
Let A = area of valve in square inches. 
Cet P = pressure at which the valve is to blow off, per 
square inch. 
Then the weight required to balance a given pressure 
at any given distance on the lever will be by the for- 
mula : 


w= j exay—( V+ 


(wXg)> 1 
x-— 
) bg 


When the weight is at hand and known, and the dis- 


tance is required, then 
(wxe) 1 
Ls wxay—( v4 ) t x= 
; 1 WwW 


The elements between the brackets to be computed 
first. To obtain the area of the valve, multiply the square 
of the diameter by 0°7854. 


(6715) D. P. D. says: Please let me 
know, through the ScIENTIFIC AMERICAN, how to 
put a }4 in. hole through a heavy glass bar?’ A. This can 
be done with a hard drill and spirits of tarpentine—a te- 
dious and uncertain process, and only for small holes. A 
diamond drill is much better and cheaper, if there are 
many holes todrill. If large holes are wanted, from 4 
in. to 1 in, or larger, prepare a piece of thin tubing of 
brass or copper, of the reqnired size of hole, of 1 or 2 
in. in length, with small spindle and grooved pulley at- 
tached, something after the style of the watch maker's 
pow drill. Fasten upon the plate of glass, at the point to 
be drilled, a ring of metal or wood for a guide to keep 
the tubular drill in its place, until the cut is started suffi- 
ciently to steady the cutter. Lay the glass plate horizon- 
tally, and work the drill perpendicularly with the bow, 
using one hand to steady the upper end of the drill stock, 
Feed emery (about No. 90) and water into the open end 
of the tube as fast as required. In a very short time you 
will cut adisk out of the plate. Another plan is tc heat 
the drill to a low cherry red and plunge in a solution of 
chloride of zinc (soldering tluid). This gives the drill an 
exceedingly hard edge; grinding removes the hard por- 
tion. Therefore, the drill must be hardened after grinding. 


(6716) C. J. M. asks how to make leaf 
photographs. A. Pass the paper first through a solution 
of gelatin, 1 part in 20 parts of hot water, and use a 
strong solution of potassium bichromate ; or the gelatin 
and bichromate may be used together. Wash with hot 
water. Astrong blue blackground may be produced as 
follows: Dissolve in 2 oz. of pure water 120 grn. of red 
prussiate of potash (potassium ferrocyanide), and sepa- 
rately 140 grn. double citrate of iron and ammonium in 2 
oz. of water ; mix the solutions, filter, float the paper 
for a few minutes on the filtrate; print from the dried 
paper as before, and wash thoroughly in water. By ad- 
ding a little phosphoric acid to the bichromate solution 
and exposing the print before washing to the vapor of a 
hot solution of amine in alcohol, a blackish-green or 
red positive is obtained. Or, prepare the paper with so- 
lution of iron sesquichloride, and develop after exposure 
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The diameter of the driven being given, to find its num- 
ber of revolutions. 

Rule.—Multiply the diameter of the driver by its num- 
ber of revolutions and divide the product by the diame- 
ter of the driven ; the quotient will be the number of 
revolutions of the driven. 

Ex.—Twenty-four in. diameter of driver <x 150, num- 
ber of revolutions, = 3,600 + 12 in. diameter of driven 
= 300. 

The diameter and revolutions of the driver being 
given, to find the diameter of the driven, that shall make 
any given number of revolutions in the same time. 

Rule.—Multiply the diameter of the driver by its num- 
ber of revolutions, and divide the product by the num- 
ber of required revolutions of the driven; the quotient 
wiil be its diameter. 

Ex.—Diameter of driver (as before) 24 in. X revolu- 
tions 150 = 3,600. Number of revolutions of driven re- 
quired = 300. Then 3,600 + 300 = 12 in. 

The rules following are but changes of the same, and 
will readily understood from the foregoing examples : 

To ascertain the size of the driver. 

Rule.—Multiply the diameter of the driven by the num- 
ber of revolutions you wish to make, and divide the product 
by the required revolutions of the driver; the quotient 
will be the size of the driver. . 

To ascertain the size of pulleys for given speed. 

Rule.—Multiply all the diameters of the drivers to- 
gether and all the diameters of the driven together ; 
divide the drivers by the driven ; the answer multiply by 
the known revolutions of the main shaft. 


TO INVENTORS, 


Anexperience of nearly fifty years, andthe preparation 
of more than one bundred thousand applications for pa- 
tents at bome and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad onapplication, and persons 
contemplating t he securing of patents, either at home or 
abroad. are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


January 28, 1896, 
AND EACH BEARING 


THAT DATE. 


(See note at end of list about copies of these patents.) 


Advertising apparatus, J. H. Scott.. 
Advertising device, A. C. Doster........ 


Advertising device, M. H. Richardson............ - 553,598 
Advertising or other apparatus, flexible carrier 

for, A.C. Allyn................ 553.770 
Air and gas mixing macbine, B. 8 553.517 
Air brake, H. F. Noyes........ 553. 
Air beater, H. G. Dobrman. 553,750 
Alarm. See Low water alarm. 
Amalgamator, S. A. WeBt.............cccceeecseneees 553,634 
Armature for electric machines, R. M. Gardner.. Papi 
Atomizer, puwder, A. C. Bancroft 701 
Auger, earth, H. Pederson 660 
Axles, roler bearing for rail 

Boucher Sone 


Bag holder, F. Go’ 

Baling press, F. L. Robison..... 

Barrel charging or discharging apparatus, E. 
Pri@dma n 5.8 2.5 vais seen evar e sccdesews ees deceased 553, 

Barrels, method of and apparatus for making, R. 
KUNG OR oF Siskesccat ee aeieeue snes dekouen dees 

Basins, combination supply and waste fixture for 
wash, J. Totha 

Battery. 


tery. 
Bearing, antifriction, A. H. McMaster.............. 
Bearing, ball, Meyer & Carrer.......... 
Bedstead fastening. J. T. Watkins.. 
Bell, bicycle, H. S. Pullman....... 
Belt stretcher. G. M. Parsneau.. 
Bicycle habit, H. W. Rood........ 
Bicycle bub, self-oiling, O. Kraus... 
Bicycle, mil tary, T. V. Handloser 
Bicycle pedal, Ff. D. Owen ... 
Bicycle pedal toe clip, A. A. B: 
Bicycle seat back support, W. E. 
Bin. See Flour bin. 
Bloo mers, 'l'. H. Royce.............25 
Blow pipe, T. B. Walmsley.. 
Blue. laundry, J. W. Fuller. 
Boiler. See Hot water or steam boiler. 

boiler. Steam boiler. 
Book cover, C. L’Enfant.. 
Book, manifold sales, J. B 
Bottle, G. W. Upton......... 
Bottle filling device. J. Iredale 
Bottle, non- fillable, H. G. Wood.. 
Rottle stopper, safety, L. Landau 
Brake. See Air brake. 
Buckle T. F. Cavanagh...............cceeceeeeee ones 
Burner. See Fuel burner 
Bustle, shoulder, T. P. Taylor..... 
Button, collar, lk’. A. Wattenberg. 
Button feed mechanism. W. E. Be 


Calipers, L. C. Reisner 
Can. See Oil can. 
Cane mill, C. A. Calvert.............. sete ee tees nsec 553,607 
Car coupling, J.S. Boyd.. 
Car coupling, P. C. Ewart... 
Car coupling, J. M. Larkin.. 
Car drop door, J. E. Simons. 
Car fender, M. F. Flynn... 
Car fender, L. Hachenber 
Car fender, J. B. Kendall. 


Jackson oe 
Card punching machine, Jacquard, H. Hardwick. 
Cardboard, adjustable cutter for cutting, C. W. 

ODDS sche sce eccesien oes Send deeiea te saul © 553,526 
Cardirg engine feeding mechanism, F. A. Flather 


Carpet sweeper, A. D.& A. B. Linn................- 553.812 
Carriage iron, F. 8. Carr. .........-00ccecsce 11) 553,668 
Carrier. See Cash and package carrier. 


Cash and package carrier. Weaver & Barr.... 
Casb check holder and cutter, A. D. Joslin 


Casting, production of moulding and core sand _ 


for. K. Prinzler............... 553,688 
Chain, lock, P. 8. Kingsland 650 
Checkrein attachment, F. L. Adams.. 553,501 
Cheese cutter, N. J. Smith "68 


Chuck, drill, G. 8. Long... 
Churn and ice cream freeze’ 

De Camp 
Cigar bunch machine 
Cigarette machine, W. C. Bri 
Cigarette splitting machine, 
Cleaner. See Dish cleaner. 
Condiment bolder, J. Wrye.........ccecececceeeeeeees 
Cooker. coffee, W. B. Lancaster. 
Copying device, E. Terrell....... 
Copying machine, J. O. Deckert 
Cordage machine. interlocked, G. McK. 
Corset clasp prot ector, J. C. Gilroy A 
Cotton gin, saw, J. Rice... es 
Coupling. See Car coupling 


with a very dilute solution of silver nitrate. Use plain Crucible, C. Ca Der 5am 
i cultivator, F. HK. Davis........... ¥ . 
ProRreaile payer, Cultivator. trip shank, M. Sattley............ 0... 553,691 
(6717) G. D. H. says: Can you give me Cutter: See eese cutter. Dowel cutter. Pipe 
5 cutter. 
simple rules for calculating the speed of pulleys? A. | Dark room, F. A. Wattenberg.............0.-eeeee0e 553,743 
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Dental light and heater, F. H. 
Dentist’s cap crown slitter, J. B. 
Desk, school, C. B. Towle 
Dish cleaner, C. T. Guy.. 
Dish cleaner, J. 8. Hoyt. 
Doll joint, universal, c. Fausel 
Dowel cutter, T. Nichols 
Drill. See Reciprocating drill. 
Duplex forming machine, G. C. Bardons et al..... 


Edge setting tool, H. pene Wesigkniv die bSeces es Weis 
Educational appliance, J. B. Lord 453,538 
Blectric battery, J. W. T. Olan.... 719 


Electric motors. contrci system for, 


et al.. 
Electric switch, J. C. Fagan...... 
Blectrolytic bath and appliance, 
Electromagnet, C. D. Haskins.. 


Elevator. See ‘Tubing and casing elevator. 
Elevator control apparatus, C. 7 ae Foster........... 553,672 
Elevator controlling device, C. A. Harkness...... 553, 


Engine. See Steam engine. 
Engine, BE. W. Hammon... .........sesseeeeeeees ve. 553,613 
Evaporator, J. W. 
Eyeleting machines, Ranh block holder. for, 

Long & Corbett................ceeeeee siete 
Fabrictinish or border, J. M. Merrow. 
Feedwater heater and purifier, combined, J. E. 


Smith 694 
Fence, metallic, R. C., Jr., & W. A. Stewart. 553,629 
Fender. See Car fender, 

Fifth wheel, vebicle, E. 6. Smith.. 553.693 
Filing letters, means for, A. Huttenb: 553.678 
Filtering apparatus, H. Roeske.. 553.763 


Filters, cleansing, W. M. Deutscb.. 
Fireproof shutter, F. BE.” Pollard... 
Fiour bin, melanin, A. E. Bobn. 
Folding table. Piaget......... 


Fruit pitting machine - Harpold. - 553.649 
Fuel burner, G, C. St. Jobn ........ 553,696 
Furniture finisher, Evits & Huriout: . 553.806 
Garbage receptacle, J. A. Bowen.. . 553,650 
Gas producer, E. J. Duff (r).............. 11,523 
Gas producing AD OArALus: FE. N. Dickerso «» 553,781 
Gas, Producing Hluminsting,. . T. L. Willson.. 553,550 
Gate. See Railway gate 

Gate, W. R. White 553,662 
Gate .W. Wise.. 553,602 
Generator. See Steam 


Glass press, A. Kaul.... 
Gold from its ores. process of and apparatus for 
extracting, Pelatan & Clerici 
Gun, spring air, W. F. Markbam 
Hanger. See Shaft banger. 
Harvester, corn, G. E. MCVay.........sesseeeeeeeeee 
Harvester, corn, C.S. Waters we 
Hat fastener, EB. Meyer.............. ccc cee see e eens . 
Heater. See Air heater. Feedwater beater. 
Hook. and conveying machine, A. H. De Camp 553,778 
Cle) 


“ 553, 
Hulling machine, pea or io H. i Brakeley.. . 553,774 
Ice hoist, C. G. Schmidt oe 


Ice maging nachine, C. A. Kunzel, Jr. .. 553,681 
Incinerator, C. Thackeray............s..seseereee wees 553,574 
“Indicator. See Speed indicator. 

Iron. See Sad iron. 


Joint. See Doll joint. 


Jug holder, A. P. Woodard . 553,800 
Key, T. Donahue 553,578 
Knitting machine needie bed, 553,729 
Lamp, J. Weintraub.......... 553,745 
Lamp, cooking. W. A. Penfiel 533,686 
Lamp, electric arc, Bagnall & A 553,637 
Lamp, electric arc, Swoboca & Lavens. 553,697 
Lamp, incandescent, H. Green... ..... . 558,673 
Last block fastener, E. 8. Morton.. 353.655 
Latch, guide, T. Donabue........ 553,782 
Lat he, engine, V. F. Prentice... ++ 553,394 
Laundry machinery, tape for, Conkling & Wiles. 553,669 
Leather staking machine, L. Lichtenstein. 58,682 553,683 
Leg, artificial, D. Hershberger (r)......... 11.522 
Lever and rod connection, &. H. Dodge . : ) 553,515 
Lightning arrester, E.G. W.C. Hotfmann........- 553,528 
Lock. See Sash lock. 
Locket or brooch, W. C. en 563,708 
Loom, J. H. Northrop ae 553,814 
Loom picker check, 558,516 
Low water alarm, O., J. 636 
Lubricator. See Car lubricator. 
Mandrel, curved sectional. T. Conrers 553,608 
Marine boiler, R. R. & H: L'Zell.. 553,700 
Match making machine, w.C. Donneily. 609 
Matcn safe, Ball & Bowen................ 553,502 
Mechanical movement, L. C. & U. G. Gillett.. 653,581 
Mining “aethod of and tus for pl E. 

ning, method of and apparatus for placer 

D. BrOMSOD. see cece er ersetreteere teen 72 858,795 

Mop. wringer, A. 558,654 
Motion, means for changing, J. J. 553,582 
Motor. See Turbine motor. 
Mowing machine, H. ut Deming 553,779 
Music leaf turner, P. H. Adams 563,746 
Musical Instrument, N. Merrill 553,653 
Necktie, G. F. Magrane.. 553,759 
Nut lock, J. Dickason.. 553.780 
Oil can, J. C. McCarthy... 553,563 
Qil can, D. True.. 553,726 
Oi) cleansing a paratus, DLW. Gould: 553,710 
Oiler for shafting, mechanical, G. H. Coie: 553,51 
Oranges, etc., combined wrapping and “sizing 

machine for, J. H. Goodbar eee 653,559 


Tgan starting apparatus, I. H. Spencer. 
Ore concentrator apparatus, J. ”S. Loder. 
Ore sampling machine, D. W. Brunton . 
Overshoe, J. F. O’Brien............. 
Packing, metallic, BL. 
Pail, paraffined. H. D. 
Paper bag ined ec Lorenz & Claussen 
Paper elbows, producing. E.T. Greenfie 
Peanut stripping and cleaning machine. T. a 

HOffman....... 0... cee cececceceeeeeee 
Pedal, spring, R. F. Wall. 
Piano action, J. R. Perry 


Picture, transparent transfer, E. E. Pilz........... 553 539 
Pipe. See Blowpipe. 
Pipe cutter, W. ANGETSOD.............cceseeenecescee 553,663 


Pipes. telescopic joint for steam, J. P. Burnham... 553,509 
Placer machine, A. Walker.. : - Been 


Planter, corn, G. W. Campbell. 558,728 
Planter, potato, J. Jessop.. 553,618 
Plow, disk, 8. Campbell.. 653.510 
Plow, riding, C. 8. Ruef . 558,600 


Potato harvester, J. N. Coc 7 
Power transmitting rods, suppo! r, 
Press. See Baling press. Glass press. 
Printing presses, apparatus for transferring pa- 
per from feeding machines to, T. A. ‘Briggs.. ae 
Pump, Hays & Sanderson. 
Puzzle, C. T. Hagelstein.. 
Race tracks, starter’s gate for, P. Ryan 
Rack. See Seed rack. 
Railway conduit, electric, A. Beck................. . 
Raulway. electric, M.L. Wood........... 
Railway gate. automatic, G. A. Reynolds. se 
Railway. signal, automatic repeating, R. H. Innes 
Railway spike, C. Plat: 
Railway system, A. H. "Ligtthail.. 
Railway system, electric, J. F. Pag 
Railway vehicles, swivel or fifth wh 
Mitchell 
Railways. automatic coal recording system for, 
Bh: A, Walter a. oii. ccc cece dice decane ddess eases 4 
Rake. See Road rake. 
Razor or atrOpP ing al and honing apparatus, ‘Totary, J. 
att 5 
Reciprocating driil, “A. E. W. Meissner... 
Recorder. See Time recorder. 
Reel seat, E. C. & A. R. Roll 
Register, T, B. Dixon...... 
Rein bolder. cs Bartlett. 
Rheostat, W. H. Morgan 
Road rake, A. Dageett. 
Sad iron, E. McCadden. 
Sash fastener. G. R. Root.... 
h Icck, window, P.C. Ew: 
Saw filing machine, Hug & Vernon 
Saw machine, drag, EF. A. Smith.. 
Scotograpb or writing machine for use of the 
blind, T. J. Bennett....... ........... seesecepees OOS 
Screen. ‘See Window or door screen. 
Scythe, C. Fredrickson : 
Sealing jars, etc., device for, A. Scbiller..... 
Sealing Machines, feeding mechanism for noitia, 
Lippbardt & Blumenberg ................-e-c00+ 
Sealing machines, magazine feeder for bottle, 
Lipphardt & Blumenherg.. 
Seat. See Spring seat 
Secondary battery, P. Ribbe 
Seed rack, J, Sproule. 
Seeding machine, W, ealt r 
Sewing machine, bution, H, L, 
Semin pee buttonbole mechanisw, #, 6. 
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shaft banger and lubricator therefor, J, E, Hap 


Aten dirsidie's, sieiapuaisitcr s'e6l004 5 oG0le one aiasdinie Dawe sighs ates 9 caine 
Shaft, mrotating., ¢.G. P, Hg Laval...,.rcsecerereee+ ODSS1L 
Bhaftl 553,526 
Sheet feeding Tauohihes L Cc. Hopkins: : . 
Sbivzle, metallic, F. Crawford.............0+ are i 
ignel. Seé Railway sign signal. 
kirt protector, H. Feder......... Corcccccceccnvesce 


: Hammock, I. 


Scientific American. 


Movertisements. 


ORDINARY RATES. 


Inside Page. each insertion - - 75 cente a line 
Back Page. ench insertion - - - - $1.00 a line 

( For some classes of Advertisements, Special and 
162 | Higher rates are required. f 


The above are cnarges per agate line—about eight 
words per line. ‘his notice shows the width of the hue. 
and is sev in 


Spoke turning Tachine, J. Palleschitz.. 

Sprinkling device, J. P. Van Sickle 

Sprine. See Vehicle spring. 
Spring seat, C. S. Paine 
Stamp affixing apparatus, A. 


R. Folb 
Stave steaming apparatus barrel, J 
Steam boiler. A. W. & 


. W. Angus.... 
L. Colwell. B deests 

D. Shepherd 
. Cleveland... 


ate type. Wngravings may head arciver- 
tisements at the same rate per agate line. by measure- 
ment, as the letter press. Advertisements wust be 
teceived at Publication Office as earlv as ‘Thursday 
morning LO appear ‘in the roiiowing week’s issue. 


OOD or METAL WORKERS 


without steam powercan save 
time and money by using our 


FootandHand Power Machinery 


SEND FOR CATALOG UES— 


Steam generator, 5 . Roberts 
Stone cutting saw, O. W. Norcross. 
Stopper. See Bottle sto opper: 
Stove or apparatus for heating air, S. C. Davide 


Street sweeper, A. Hankey.. 
Sunshade, bicycle, J. Murgatroyd 
Surgical instruments, etc., sterilizer for, EB. M. 
DCundbolm...........ce sce enseeseeeeseaceeseeeeees 
Swinging gate. lever opening, A. C. Jobnson...... 
Switch ee Electric switch. 
Table. See Folding table. 
Teeth, artificial, A. L. & B. F. Gilmer. 
Telegraph repeater. B. F. Merritt. 
Telegraphic and telephonic tra 
posite, K. E. Backus. 
Telephone antiseptic diapbra, gin, E. Weschcke 
Time recorder, workman’s, W. L. Bundy.. 


SENECA FALLS MFG. COMPANY, 
Tire, pneumatic, F.H. Perry.. : - 6% Water St., Seneca Falls, N. Y. 
Tire, wheel, Thuston & Gill.. aielses 


. 558, es 
+» 563,667 
+» 653.720 

Tires, 3 mending punctures in pneumatic, AMERICAN PATENTS.—AN INTER- 
Fr 

553,553, 
553,786 
553,692 
761 


A—Wood-working Machinery. 
B—Lathes, etc. 


Ww: 

obra fa tae oe tal'e's la alslain a e'dtend”y’w-a Sta falsvascve-o Gelerdia'bratava’e, ee esting and valuable table showing the number of patents 
Tires, valve for pneumatic, 8. L. 4 ears granted for the various subjects upon which petitions 
Tobaccu ordering ap; aratus, J. K. Proctor have been filed from the beginning down to December 
Tongs. Quinn & Bradl 31, 1894. Contained in SCIENTIFIO AMERICAN SUP- 
Tool, combination, a rye. 1002, 
Toothpick, H. Falkenstein.. 
Track structure, V. Angerer.. 


dramway, aerial, J. H. Dickinso: 


PILEMKNT, No. Price 10 cents. To be had at 


this office and from all newsdeuslers. 


cle, T. V. Handloser....... POWER & FOOT 
Trois stem, underground, N. H. Anspach.. 
Truck: W. Ri Richman ..............0cceceeeee ee ere L ATHE Ss." 
Tubes, hollo w articles, etc., machine for forming, 
J. ©. Stevens + 653,573 


geoeesocesosoccosccsoeoeeees 


$ $ NICKEL PLATED POCKET. LEVELS $ 3 


Tatine and casing elevator, W. bee Hay 
Turbine motor, C. A. Parsons...... . 
Turbine, steam, C. A. ParsOns............00eeeeeseee 
Type bars for writing © machines, apparatus for 

making aligned. J. M. Fairfleld ........... ..... 
Type casting machine, G. H. Ziegler. 
Typewriting machine, J. M. Fairfield. 


OOOO 


Typewriti ht indi d 7 
yhewriting mac ne indicator de $2 inch, - - - - 040 | Sginch, - - - = 0.50 & 
Umbrella ribs, machi e 86 page Catalogue of Fine Tools, Free. 
for.C. F. Wurster @rn Ass. 


Umbrella ribs, machine for 
C.F. Wurster........... 
Valve. lubricating, 3 Curran. 
Valve mechanism, D. Cooper. 
Valve atop, A. M. Morrelt 
Valise to be carried upon bicycles, F. ues : 
Vanillin, manufacture of, Otto & Verley.. 
Vehicle draught appliance, E. Kunau.. 
Vehicle gear, R. D. Scott............. 
Vehicle spring, G. T. Glover...... 
Velocipede hub, ‘I’. V. Handloser. 
Vending machine, newspaper, W. 
ris 


$c's. STARRETT £2; Athol, 


$00600000006606600600000600 


THE CURTIS 


Steam & Grease 


SEPARATOR 


IT WILL separate water from steam, and 
80 defiect the water that it cannot get back 
into the current. 

IT WILL separate grease and sediment 
from exbaust steam. The grease may be 
drawn off at intervals, and the sediment 
removed. (6 Send for Circular S. A. 

D’ESTE & SEELEY CO. 
29-33 Haverhill Street, 


Green 
Boston. 


estes a fe, . BOll 

131 
okey ae o BOILER Cr ssnee.* 
Wheel, Di Vecchio & Coward,..............cccc000 COMPOUND 


Whist board, duplicate. L. C. Thompson... 
Window or door screen, H. M. D. Strader 
Wire fastener, R. E. Curtice. 

Wood, impregnating, a D. Ty! 


We Don’t Offer Gratuities, but our 
Circular will give you the information 
that will enable is to Save_ Time, 


Trouble and Money. Tried, ap- 


Wool oiling machine, G. A. Spencer coved, and being used by the Largest 
Wringer. See Mop wringer. Ratways and Factoriestn the Bast. 
Yoke, neck, H. P. Kidney OFFICE: 


Kemble Bldg.,19 Whitehall St., N.Y. 
THE ORNAMENTAL IRON INDUS- 


try.—Description of the method of manutacturing, 
V 
Contained in SCIENTIFIC AMERICAN 


DESIGNS. 


Axle box frame, W.'8. Adams 
Buckle frame. C. R. Harris.. 


cil 


wrought iron into ornamental and artistic forms, 
9 illustrations. 


BER 


Buckle, suspender, J. Forsh 

¥ H x SUPPLEMENT, No. 1020. e 10 cents. To be had 
Buttons, box sate for cur, B,D: Guild Ey at this office and from all newsdealers. 
Casket plate, va Bremer.... .. ....... ’ 


Clasp loop, garment, F. A. Ives... 
Fireplace tront, Fairbairn 7 Brab.. 


E. Palmer. . 
Lamp body, electric arc ‘B. ’Adams.: 
fat ici.. 


Laundry iron, W. A. BE. 

Metal box, H. Macarthy 

Pan, meat. Mabee & Zetzsche. 
Sewing machine cabinet, G. W 
Stove base, L. 
ttle. C. C. Alexande 2% 
Trimming knife, E. 8 

Truck side bar, W. 8. Adam 


Valves, casing for siphon discharge H. P. Co 
Vehicle step shank, WC. Swat 


HS 


STEAM 
JET 


VANDUZEN °Ses* PUMP 


BEST IM THE WORLD. 
Pumps Any Kind of Liquid. 
Al in Order, never Clogs nor 
. Every Pump Guaranteed. 


SESaS 


Ec 


EDD RNR BERRI 


Sa 
RERE 


R 


: 


102 to 108 E Second St., Cincinnati, 0 


FOR ALL 


RE aT PURPOSES. 


Fl + 0 0 0 © © CM Semi for Prices and Catalogue. 
BROOKLYN FIRE BRICK WORKS. 


TRADE MARKS. 


Baking powder. Chapman & Smith Company 
Beer, J. Koehler 

Bicycles, King B Cycle C 
Ber and their parts. 


ARN 
ee 


DpANT a Cycle Com. 


seeing dedajecseduasduaectsassegeet secuseeeses + MB 
Bioyeles for women, King B 3 Cycle C Company pahiett 88 Van Dyke Street, BROOKLYN, N. ¥. 
cycles, guns, and pistols, M. obnson. f 

Braids, Rothschild Brothers & Company 27.688 
Canned fresh beef, J. Baiz............0..cs00+0 27,698 FOOT POWER LATHES 
Canned fruits and vegetable, F. P. 27,697 F For Electrical and Ex- 
Car buffers, platforms, and Couplings, an perimental Work. 

thereof, Gould Coupler Company...............+ 124. For Gunsmiths & Tool 
Cider mills, P. P. Mast & Company and Superior Makers, For General 


Drill Company 
Cigars, G. W. Whitney 
Confectionery, Wright & Moo 
Cotton fabrics. Naumkeag Steam 


Machine Stop Work. 
High Grade Tools; 
elegant in design, su- 
perior in construction. The best foot power 
lathes made, and quality considere: 
/ cheapest, Sen@ for catalogue and prices. 
W, F. & Joan BARNES CoO., 1999 Ruby S8t., Rockford, Ill, 


Flour, wheat, W. A. Coombs.......... oe 
Gum, chewing. J. P. Primley. € 
Lamps, electric, New York ‘Ohio’ Company. 
Medicaments, certain named, G. R. White........ x 
Medicine, tonic, alterative, a’ d laxative, Dr. B. J. 


Medical Company..............:cecseeeseeeee Save money! Make 
Metal | ars and bearings, antifriction, C. Richard- i D0 YOUR OWN money, Rr 1 Repeastting 
Neckwear, J, K, Middleton....77, easy. Printed rules, 


Needles. F. P. 45. PRESS for Write for catalogue, 


"He | dtu PRINTING 
Ww 


Oils and tbeir compounds, certa in, C. H. Howell & cards, circulars, &¢ presses, type Pass oT 
Paungeee iy ie Press for printing e con® 

pany. 4 small paper, eriden, ee 
Paper and —, = 

Company ourrency or stamps, we will 
Peptonate Of iron, Rothschild Brothers & Co For $I send by mail, Postage paid, 


ADY dos oscaei cs sucievedecs ose ccceaecenswterereseteces 
Pertony @ and other preparations for the toilet, 


Sreeeer rere errr eerie prerees 


A Sample 


Pickles. Ghow-chow, and like relishes, Gebhart & 
COMPANY... 5... cceee eee ce enone niga berss 
Pills, W. T. "danson Company 


Powders, lotions, and ointments, foot. J. r oon | CPacitY Y6 o#, You will be delighted 
AKO: chile esrsavilG ies Goel agate vasueheccence oe OH povial- 
Railway track boits, J. H. Sternbereh @ Son...0..) 2718 | FP “Penberthy Injector Ce of special 


Remedies for rheumatism, gout, neuralgia, and 


E 
kindred ailments, Swanson Rneumatie Care r'ittoh. Grease Gue 


116 Seventh St., Bocrpits 


Company...,...... MANU ARCH 
galvos, 6 mi and. let, “Pr M: JFACTURE ei ara 0 FROM 
al ize, — 
bat mbar heecwieces tah Secs Sus ase ees w aie qne i astraticn, Contained in Scr cere. Oane- 
Boap, ta tar. Bi neer ‘Par Sqap pompany. ICAN SUPPLEMENT, No. 101°. Price 10 cents. rite be 
ap, toilet, 


outy-Bowler Soap € aie 
Stamps, seals, daters, stencils, Bnd” the | e, 
Adams Stamp and Seal Company...............: 2 


had at this office and from all newsdeulers. 


ROCK 


lees slosete, L. M. Rumsey Manufacturing Com: : 
ee ee Saseeacees, 126 pATES. ORE REAKER® 
Whisky, T. 1 


GREATER CAPA CITY USING LESS 
~y POWER THAW AN} OTHER ON EARTH 


“ae MogERN 
it MINING sheer RY 


(GATES IRON WORKS &: 


A printed copy at thes 


od copy : byilcarion and in pri ot 
any patent in ie orega 
jgsued singe 138 1863, wil a te uF! 


it, OF any patent in B 
bet ee from this office 
2% cents, In order: a p age ovat e the name and num 
# the patent desired, and remit tq Munn & Can ab 
roadway, New York. 


Canadian patents 


te ive now be obtained by the ip- 
ventors for are 
rovid 


nyentiqns named in the fore: 
rhe eat acgst of 
oil be fete mare. 
Broad: 


ea | 
or 
ar gee I 


HYPHOTIOM ASaigimigstikE lt ie 


c Temple, Chicago. 
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umbi Bentine 7 rh 
Rote Soa ‘ize 


stating Bong oe to ate or your trade, 
Correspondence School of Indnstrial 
Sciences, SCRANTON, PA. 


ELEC'TRO MOTOR. SIMPLE. HOW TO 


make. By G.M. Hopkins.—Description of a small electro 
motor devised and constructed with & view to assisting 
amateurs to make a motor wnich might be driven with 
advanrage by a current derived from a battery, and 
which would have sutiicient power to operate a foot 
lathe or any machine requiring not over One man power. 
With 11 figures. Contained in SCIENTIFIC, AMERICAN 
SUPPLEMENT. No. 641. Price 10 cents. To be had at 
this office and from all cewsdealers. 


ESTABLISHED 1850. 


THE DEFIANCE MACHINE WORKS 


Pertrost OEFIANCE.OHIO, U.S.A. 
MANUFACTURERS OF SPECIAL 
WOOD WORKING MACHINERY 
FOR HUB SPOKE, WHEEL, BEND- 
ING, WAGON, CARRIAGE, SHAFT, 
POLE, NECK: YOKE, SINGLETREE, 
HANDLE & BARREL- HOOP FACTORIES. 
LARGEST LINEIN THE WORLD 


Sand Belt Machine SATISFACTION GUARANTEED. 


BUY 
TELEPHONES 


That are cood—not ‘cheap thines.’? The differ- 

ence in cost is little. We guarantee our apparatus and 

d | guarantee our customers against loss by patent suits. 
ur guarantee and instruments are BOTH (:00D, 


WESTERN TELEPHONE CONSTRUCTION CO, 
440 Monadnock Block, CHICAGO. 
Largest Manufacturers of Telephones in the United States 


HELLO, CENTRAL! 


Do you use telephones? If so. we can_xive 
re ju just what you want. Our specialty is Blake 

ransinitters. There is a “best ” in everything, 
and ours are the best. We suppl 
a telephgn or all or any of the parts to 
a tele 


complete 
construct 
hone. Write for illustrated catalogue. 
(ENIX INTERIOR TELEPHONE CO, ey 

131 Liberty St., New York, 


Durable—Easily Applied. 

This roofing is manufactured 
from natural Trinidad asphait 
materials, and will not dry up 
and become brittle under ex- 
posure to the weather as coal- 
tarroofings do. §#~ Send for 
Free sample of roof 12 years old, 
with circular and price list to 


oof we 
: @WARREN CHEMICAL 
: MEG. CO., 


S5 Fulton Street, 
New York, U.S.A 


Reagan Feed Water Heating, Water 
Circulating and Shaking Grates 


for Stationary, Marine. and Locomo- 
r f tive Boilers. AGENTS WANTED 
in all parts of the United States to 
manufacture our grates on royalty. 
(™ Send for Catalogue. 


Water Circulating Grate Co, 


Manuf’s and Sole Proprietors 
GENERAL OFFICE & WORKS, 
1026-1028 Filbert St., PHILA., PA, 


JAPAN AND CHINA 


Do you wish to extend your trade to above- 
mentioned countries? If so, write 
or call upon 


BURNS, OVERTON & CO., 
Representing H. E. Reynell & Co., of Kobe, Japan. 
Constable Bldg., 6th Ave. and 18th St., New York City 


Pyrometers, Barometers, Thermo- 
iii meters, Hydrometers, 


for every purpose. In stock and made 
toorder. Patentee and Sole Mfr. Stand. 
U. 8. Govt. Hydrometers for Distillers, 
Instruments for Coal Oil, Brewers, etc. 
GenuineScotch Gauge Glass,all lengths 
and diameters, cut to order. Write for 
ray - tal. X. Git EPPE ‘TAG. 
E, 302 Pearl St.. NEW YORK. 
16BUE House K Retablished 1834. 


THE OBER LATHES 


For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, Kile, Knife and Chisel Han- 
dles, Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Pable and Ohair Legs and other 
tyregular work, 


GF Send for Circular A. 
The Ober Lathe Co., Chagrin Falls, Q., U.S.A, 


NICKEL 


ND 
ELECTRO-PLATING 
Apparatus and Material. 


THE 
Hanson & Van Winkle Oo. 
Newark, N. d, 

81 LIBERTY 8T., N. Y 
35 & 37.8, CANAL 8T., 
CHICAGO. 


The Scientific American 


Reference Book. 


A most useful little bound book of 150 pages, com- 
prising, probably, the most extensive variety of stand: 
ard, practical, condensed information ever furnished 
to the public for so small a price, only 25 cents. 

Among its contents are: The Last Census of the 
United States (1890), by States, Territories, and Coun- 
ties; Tabie of Cities having over 8,000 inbabitants; 
Map of the United States—miniature outline; The 
Patent Laws full text); The Trade Mark Law (fulj 
text); The Copyright Law (full text). Tre Principa] 
Mechanical Movements-—illustrated by 150 small dia- 
grams—of value to inventors and designers of mecban- 
ism; Medallion Portraits af Distinguished American 
Inventors; Valuable Tables. relating ta Steam, Elec. 
tricity, Heat, Metals, Weights, and Measures, 

i Sent by mail to any address on receipt of price, 


25 cents. 
MUNN & CO., Publishers, 
36: Broadway, New York, 


. 1895 catalogue, 


our business card 


Bend 
for h 


FEBRUARY 8, 1806.] 


Scientific America. 


95 


Founded by Mathew Carey, 1785. 


HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, BOUKSELLERS & IMPORTERS 
S10 Walnut st.. Philadelphia, Pa,, U.S.A. 


t= Our New and Revised Catalogue of Practical and 
Scientific Books, 90 pages, 8vo, and our other Catalo ues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who wil) furnish bis 
address. 


Science of Mechanics. 


By Prof. Ernst Mach, Price $2.50. (Circular No. 10.) “As 
a history of Mechanics the work is admirable.”—Nation. 
Chicago: The Open Court Pub. Co. 


Bebrdrctrdrdlrdrcdrdindrdndy 3 


NEw FacTs 


Concerning 


A\NTHRACITE 
COAL 


WILL BE BROUGHT OUT BY 


WM. GRIFFITH, 


The eminent Coal and Mining expert, 


IN A SERIES OF ARTICLES TO BEGIN IN 
THE FEBRUARY ISSUE OF 


The Bond Record, 


A MAGAZINE RAILROADS, 
aa ECONOMICS. 


$3.00 per Year, with binder. 26c. per copy. 
Sample Copy Free on application to 


The Bond Record Publishing Co. 


20 NASSAU ST., NEW YORK. 


BERR EV ETT TTT TR 


VELOCITY OF 1CE BOATS. A COL- 


lection of interesting letters to the editor of the SCIEN. 
TIFIC AMERICAN on the question of the speed of ice 
boats, demorstrating how and why it is that these craft 
sail faster than the wind which propelsthem. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 


Gas & Gasoline Engine 


The simplest gas and gasoline 
engine on the market. Has no 
equal for absolute, steady speed 

and durability. Itis a dwarf 
in size and a Samson in 
strength. Catalogue sent on 
application. 
MANUFACTURED BY 
J. J. NORMAN CO., 


clade dnrtncladbndbrctrdindncd>cirelpdladdrctinalas 
PREP PEPE PETE VIET TVS 


48‘A” South Clinton St., 
CHICAGO, ILL. 


Little Giant Drilling Machine 


WITH STRAIGHT TABLE, 
Furnished also with swinging table 
Arranged for both Hand and Power. 
Drills from 3 to 14 inch hole. 
nae to center 8 4 inch circle. 
le is perfectly square wit! ind] 
and has adjustment OF 16 inches. iat 
Feed has a run of 4 inches. 
@ Send for fully Illustrated Catalogue, 
if WELLS BROS. & CO., 
il P.O. Box B, Greenfield, Mass. 


HARELM RIVER IMPROVEMENT 


and Ship Canal.—An interesting account. of the great 
government work recently completed in New York City. 
With 3 illustrations. Contained in SCIENTIFIC AMER- 
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